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<120> NUCLEOTIDE SEQUENCES ENCODING 
AN INSECTICIDAL PROTEIN COMPLEX FROM SERRATIA 

<130> 24747-1104 

<140> US 10/070,489 
<141> 2002-09-17 

<160> 13 

<170> FastSEQ for windows version 4.0 

<210> 1 
<211> 18938 
<212> DNA 

<213> serratia entomophi 1 a 

Mattcgagt gaaggaatca tcggccgctt tatacgtttc agggtgaata cggttggccg 60 
?aacqtqq?a itggatgttg tttgtgtcgg tatgaatcgc cgcaacgtac tggtgttctg 120 
acatac?2aq tq??gataaa ctgtglcgaa cactatcaaa gatgtgttcc gtcgacctga 180 
aagSgga? J?aStttac acSaatglJtt gggtgggctt cctttctgaa ctggtgcatc 40 
atttagccgg catcatcaaa agatgcatgg aaatacaaat atcatattta cagacaccca *uu 
aattaatqac ctqctccgtg agttgaaatg ccgacggggg aaatcagcag ccttttcaac ibu 
tcatgSagca gggggaaatc aatc?tcaat aacccgcatt ggatatcctg ccagtgtgca 420 
tttaaccttt ttagtgtgtt tccttaatat cccaatcgtt gaatcgctac atacggcaga 480 
cattaqtatc tcacttatca tcaaagtaat atcacaccga gaatgctaat ttcatgatat 540 
aaaaa?qttc cattaataaa ttttcagaaa cctaacacgg catttttatg ctgatcagtg 600 
aattwttgt ttctgaaaaa attaattgca cctctgccac ttatcagata aaaacacccc 660 
Sgcggtaag SSttattt tttattaatg attttattaa tgattttatt jatgatttta 720 
ttaatgattt tattaatgat tttactatag atgaatgtta acatgggtga taatttactt 780 
tactcaattt aattgttggt atgaccatgt tttagatgag tggcacggat tcattattgt 840 
aaaaaSgta ?ctaaaa?2t ttagcagcaa tcctacttga ggjtgacctc gacaggactt 900 
gattattgcc attttttacg aaggaagatg acgggtgata aataataaaa aaaacaaaag ybu 
ratanrrtta aatatcqccq attacatcca gtaacactta ttgacttttt tttacttcra j.u£u 
JXttaSta taaatatqat atttaaatct gtatttttat ataaaaccag tttatgatgc 1080 
SlaSSS? aSaaag?cg Satatgtga Scgttatctg tcattgattg ggtttaatc 1140 
rraataaaat ttcaqqqqqa atgtattggg taatcatact catgtcattt izuu 
SSSSS Sttaaatta acg?gtt?at tcattatgtt ctactgttgt ttctattgtc 1260 
2ggaacga?c atagagactg tcgctatgtt aataggaata tttgactggt tatatgcgcc 1320 
aagggttatc gctgcactct ctggggcgat ggtattcatc attacgcaag ataacttcat 1380 
taatqtcaqa cgggtgttat tgttttttgt gtctttttta ctcggtttga cattttcaga 144U 
aa?aacaq?t tEcgttatca acttctatat Eccgaatgat atacatatag gaaatgacct 1500 
?gg?gcct« gtSccagcg ccgtgacggt gaagcttttt gttatcatta tgagcaagat 1560 
anaaaaaaaa tatcttqqaq aataaccgcc atgttccaaa tcatacttct taatgttaat 162U 
a??GtMttt acttqgctat tgccgtcaga ttattcctgt ggcgtatcaa tcataaaatg 1680 
aauacatu tcgtctcttt tlttgctttt ctcattatta cggcgtgcgg cgctgtctcc 1740 
KSggacga tgacggggga gtattactat gcggattggt ccgagacgat cattaacctt 1800 
tcacttttcc tgtctgttta tatacgcaat ggcgaaatcc ttcggtgggg ggagaaaaaa 1860 
tSaaaataag ttcccgaggt atcgcattaa tcaaagagtt cgaaggtctg cgcttacacg 1920 
StatJqrtg cgccgctgac gtctggactg tcggttatgg ccacacggca ggggttacaa 1980 
aoaotScat catcacggtc gatgalgccc agicgatgct gacaaacgat attaccgtat 2040 
ttoaacowc Stcagtcag gccgtcgcgg ttcctctgaa tcagtcgcaa tacgatgccc 2100 
?Sgt?tcttt ggtttttaat Ittggccagg ggaattttaa acgctctacc ttgttgaaaa 2160 
aaciSSaa a?aggactat gtcggcgccg ggaacgagtt tttacgctgg acccgggcca 2220 
ataaaaaaqt ccttcccgga ctgattcgcc gacgcgaagc tgaacgggtg ttgtttgaga 
aa^taaatac ataacccttt gcgacgtacc cacaagatga agataacacc gcgtactgag 2340 
c-ggT.gTcgca £S£aS aa?ga?tgtg tacgg?ct|t ccttcacaac ggatgggacc 2400 
atEaacgtaa tgaatgaggc aagacattat gtataatatt gatgatattc tggagaaagt 24bU 
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gaatgctcca 

attctcgcgt 

ggtctgctat 

ccgtattctg 

ggcagccggc 

ccccggctcg 

ggcgaaggac 

ggcggcgctg 

caatgagcta 

ggagctgctc 

ggcccgccaa 

tgtggcgcag 

gctgtatcag 

gaattttggt 

tgatcttgat 

aaacaatgaa 

tttaataact 

tgagcttata 

atcagaggat 

ggattatcag 

gttaaatgat 

aaacttcact 

ccgcctatac 

taataacggt 

gatgcgtcac 

tgaccaggcg 

gaacggccag 

ggatgctttc 

cacgctctgg 

tatcgccgca 

gctgtcaatg 

taatgagctg 

ggtcagcgat 

tgagaacctg 

gctccccggc 

ggcgaaggcg 

atttattctt 

gttctgccaa 

cgagctgacg 

ccatgacctg 

cagccatgcc 

ggcccgggcc 

ggccggtgaa 

gtggctggac 

cctgaagtac 

atccggtctg 

ggaggagggg 

ggtatccggg 

ggtaaaaacc 

ccttaacgga 

ctgggatacg 

tccggaaaac 

gctgcagtct 

ctatctgacc 

cgccagcatg 

ctggtactgg 

ctggaccgga 

ggtgtttttc 

ggaggcagag 

ctacgacggt 

ggaaacgcag 

ttactccgtc 

tatgacgcta 



cgagcacgcc 

tcgtttcccg 

ctgtacagtc 

gcccgggcga 

agtcgcagct 

gtggcctcca 

ctgcatccgg 

gcccttagcc 

ctgtatcgcg 

gccgggtatc 

gccattctgg 

cttatggacc 

atactggccg 

gatatgcctc 

tacgatgagc 

tactacatta 

atacatcatt 

ccttatgggg 

agtttcaaac 

cttcaaaaag 

gggatcacaa 

ctgattgaat 

aaggccacgg 

ctcaccattg 

tatcagcttg 

ttcagcggcg 

ctgttttctg 

cgtctcagcg 

cagttggcca 

ctctaccgag 

ttgctgtccg 

acgcagtttc 

gtgttcctga 

ctcgcttccc 

gatggcgctc 

atgctgactt 

ttggtgatga 

gccctgtggc 

ctgctggtca 

ccggcgcttc 

ggggaggtcc 

ctgtcacaga 

caggacaaca 

atgagtgaga 

atcaatgtgt 

ctgcaggccg 

accagcagcg 

cgcgatgacc 

acccgcattg 

atagaactca 

ttcaacaaac 

tacctcgacc 

gtcagccaga 

acgtttgagc 

acgcagggga 

cgcagcgcca 

tggacaaaaa 

aacagtcgcc 

agcacgacaa 

acatggagtt 

ggcatgcatg 

accagcaagc 

aatgtcatct 



24727-1104 
tgtcagaaga 
aggtcaaaaa 
aggcgcagca 
atcccctact 
atgatgactg 
tgttctcacc 
acacctcgct 
agaataatat 
gtatcggggc 
gcctgaccgg 
tgcaggaccc 
ctgcctccat 
aagaaattac 
cctcctcact 
taacttcgtt 
atagtcaatt 
atttaagaac 
atggaacata 
tagggtcgtt 
gggttcgcta 
taggattgag 
atgatcctgc 
gcatgaccac 
accatgcggt 
atgtggcccg 
aaaccggcct 
cagatgatac 
tactgaaacg 
gcggtgacag 
tgaaactcct 
tctccccttt 
tgtaccagac 
tgctgacgac 
tgcgcaacgg 
cctttattgc 
gggcggacca 
atgccgcccc 
aactggcact 
gccagccggg 
gcgacattac 
tgaccgcact 
atgagcagga 
gcgtgttcac 
ccctgtccat 
ccgatgacag 
ggctgaaaag 
ccctttgtgc 
tcttcgggta 
cggaggccat 
gcgccatggc 
gttacagcac 
cgacggtccg 
gcagtatcaa 
agattgccaa 
ctacatggta 
accacagcaa 
ttaactgcgg 
tttatgtcgt 
ccacgcagca 
ccccggtgtc 
tgacctgtaa 
cggactttga 
cagatatagg 
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aaacgataca gcggtgacgc tgacggattt 2520 
aatcactggc gacagcctgt catggggaga 2580 
cgaacagaaa gaaaaccggc tcaccgaatc 2640 
ggtgaatgcc gttcgcctgg gaatacggca 2700 
gtttggctcc cgcgcagacc gtttcgcccg 2760 
ggcggcgtat ctgaccgagc tgtaccgtga 2820 
gttccggctg gacatccggc gtcccgacct 2880 
ggacgacgag ctctccaccc tgagcctgtc 2940 
agcggaaggg cttgacgacg acagcgtcag 3000 
cctgaccccc tatcactggg cgtacgaggc 3060 
gacgctgatg gggttcagcc gtaatccgga 3120 
gctggccatt gaagccgata tttcaccgga 3180 
gacagacagt tacgaagcac tctggagtaa 3240 
gttatcttat gatgcacttg caacatttta 3300 
attgtcatta aggctggact tttcaaatcc 3360 
aagtgtcgta actctgaatg aaagcactgg 3420 
gctaggcgga gactcacagc agattaaccc 3480 
tctttataat ttcagcgtgg tgtcaacgat 3540 
aggttctaac agtagcaatc tttactctgg 3600 
tagcattcct gttgaaatag atgaaggaaa 3660 
taggaaaggg gggggatatt actcaacagt 3720 
gatattcatt cttaaattaa ataaagttat 3780 
ggcggaaata tatcaaatca ccaatattct 3840 
cctgagtaaa atcttcctgg tccgttacct 3900 
gtcactgata ttgtgcaacg gaaccatcag 3960 
gttcaccacg ctgttcaaca ccccaccgct 4020 
ccccctcgac ttacgctctg aagcaccgga 4080 
cgcatttaac atcagcgcct cggggctttc 4140 
cagcgctggg tttagctgct ctgctgacaa 4200 
ggctgacatc cacgacctat ccgctggtga 4260 
cagcggggtg gccgccggct cgctgtccga 4320 
caccacctgg ctcacggagc agggctggac 4380 
gcagtacggt accctgctga cccccgacat 4440 
actgtcgggc cgtgagctgt tcccggaaac 4500 
cgccgccatg cagctggacg ccacggatac 4560 
gttgaagcca gaggggctga cgctgacgga 4620 
aaatgacgag caggcgggcc agatggcagg 4680 
gatcatccgc agcaccggcc tcagcacgcg 4740 
acgcttccgc acaggatggc accatctgcc 4800 
gcgttttcat gccgtcgtta accgcagcgg 4860 
tgagaccgga gaactgtcgt cagccctgct 4920 
tgtgaccggc gccttggcgc aggtgagggg 4980 
ctcctgggaa gaggtggacc aggctgagca 5040 
tacgccatcc ggtctggcta gcctgattgc 5100 
tgcaccgttg tacagccagt ggcaggtggt 5160 
cagccagagc tcggcgctgc acgattatct 5220 
gtattatctg cgtaatctgg caccgaacat 5280 
tctgctgctg gataatcagg tgtcagccaa 5340 
cgccggcata cggctgtata tcaaccgggc 5400 
agaggtgagg gggcgtcagt ttttcactga 5460 
ctgggcgggc gtctcagagc tggtttacta 5520 
tatcgggcag accggcatga tggacaccct 5580 
ccgcgatacc gtggaggatg cctttaaaac 5640 
tctgaacact gtcagcggat atcacgataa 5700 
tgtgggtcgc agcatcacag atcagactaa 5760 
aatccaagac tcaatgatgc ccgcgaatgc 5820 
aatgaatccg tggtcagatc ttgtgtgctc 5880 
ctgggtcgaa gagaatcagt ctgctgatac 5940 
gagctacacg ctgaaactgt cgttccggcg 6000 
gttcgacatt accggcaaca tcgcatttcc 6060 
tcccctgact gagcagctct attgcgcgtt 6120 
taacgctcag ctgatttctg tggataatga 6180 
gatttttaag agcgtcagtc acgaatttaa 6240 
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tacgagcact gagaaattta ttaataatgt tttttcagac ccttccgcta attattttgt 6300 

cagtgcaacg agtttaattg atgatgttat ccacagcgat ttctcactcc ttaattctaa 6360 

aactacaagt actgttttta ctaatgaaga ttcctctctt ttgacgccag agcttcatat 6420 

tacagcaaat gtttcgtgtt ttgttagtac tgctggcatc gccactcaat ctaccataga 6480 

aaaattcgtt caggcaggga tagaatttga ggaaattaat ttttatgcag gccaggccgc 6540 

cggcggattt gacggatttg tgggagtgga tgtttctaat tcaaaagtat accaggtcgg 6600 

aaaagaagca gttggtgtca ctgtaaaatc ttattccgtc actggcgtta gtggttctgt 6660 

tgagttattt attgattcat caaataaata cttcagcgga attttgtcag ataaaatgat 6720 

aaccgcttta attagcggca gtacatcaaa agttaattac gtgtcgtcta ttggctctca 6780 

agatttttgg agtgtaaagt cgctcatgcc ggcacttcag atatatgaat taatcgatga 6840 

tatcatactg acatccggcg taaatgggac tgaaattaaa tcctggcctt ccgctgaatg 6900 

gtataatgat aagctgagtc tgcaatccgg gaataatctt ttcaacacca aatcgctgag 6960 

ttttaccgtt aataccagtg atattgttga agatgagttt gacgtgacgt ttacgttcac 7020 

cgctgtcgat cagaataacg tcgtgctggc cgcccggacg gccatattaa ccgtcattcg 7080 

aaacattaat aatgacactt ccgttatcgc attacgtaaa aatacgcgtg gcgcgcagta 7140 

tattcgtttc actgcgggta acgatgtggc gcttattcgc ctcaacaccc tctttgcccg 7200 

ccaactggtc gaccgggcga ataccgggat tgacaccatt ctttccatgg agacccagag 7260 

gcttaccgaa cccgccctgg aagaggggag tgatgtgttt atggacttct ccggagccaa 7320 

tgccctctat ttctgggagc tgttctatta cacgccgatg atggtgttcc agcggttgtt 7380 

gcaggaacag cacttcccgg aagccacccg ctggctgcag tatgtctgga acccggccgg 7440 

gcacgtggta aacggggtgc tgcagaatta cacctggaat gtccgtccgc tggaggagga 7500 

caccggctgg aacgactcgc cgctggactc cattgacccc gatgcaatag cccagtacga 7560 

ccccatgcat tacaaggtcg ccacctttat gtcgtacctc gacctgctga ttgcccgcgg 7620 

tgatgccgcc taccggctgc tcgagcggga cacccttaac gaggcccgga tgtggtacgt 7680 

ccaggccctg aaccttctgg gcgacgagcc ctatatttcc tttgacgccg actggtcggc 7740 

gttgaccctg ggtgacgcag ccagcgaggt gacgcgacgc gattaccagg aggccctgct 7800 

ggccgtgcgc cggttggtgc ccgctcccga gacacggacg gcgaattccc tgacggcact 7860 

gttcctcccg cagcagaacg aggtgctcaa aggctactgg caaaccttgg cacagcggct 7920 

ccataacctg cgccacaacc tctccattga cggccagccg ctttccctgt ccgtctacgc 7980 

cacgccgtcc gaaccgtccg ccctgcagag tgccgtcgtc aacagcgcgc agggtgctgc 8040 

agcactgccg gccgcggtga tgccgcttta cagtttcccg gtcatgctgg agaacgcccg 8100 

ggggatggtg agcctgctga ccgggttcgg caacacactg ctcggtatta ccgagcgtca 8160 

ggatgcggag gcgctggcca aactgctgca gacccagggc agtgaactga tacgccaggg 8220 

ccttcgccag caggataacg tcctcgagga aatcgatgcg gatattgccg ccctggagga 8280 

gagccgccgc ggcgcgcaga tgcgttttga acgttacaaa gtgttgtacg aggcggacgt 8340 

caacaccggc gaaaaacagg ccatggactt gtacctcagt tcgtccgtgc tgtcggcatc 8400 

aaccgccgcg ctctttttgg ccgaggccgc ggccgatatg ctgcccaata tttacgggct 8460 

ggccgtcggg ggctcccgct atggggcact atttaaagcc accgccatcg gcatccaggt 8520 

gtcctccgat gccacccgca tatcagcgga caaaatcagc cagtcggaag tgtaccgccg 8580 

tcgccgggag gagtgggaaa tccagcgtga tagtgcgcag tctgacgtgg cgcagattga 8640 

tgcccagctg gcggccatgg cagtgcgccg ggaaggggct gagctgcaga aaacttacct 8700 

tgagacccag cagacccagg cacaggcgca gttggcattc ctgcagagta agttcaacaa 8760 

tacggctctg tacagctggc tgcggggcya ggttgtccgc catttattac cagttctatg 8820 

acctggcagt atcccgctgc ctgatggcgc aacaggcctg gcagtgggat aaattcgaga 8880 

ctaggtcgtt tatccagccg ggggcctgga tgggggcaaa tgccggtctg ctggccgggg 8940 

aaaccctgat gctgaatctg gcgcagatgg agcaggcctg gctgacgggg gatgagcggg 9000 

caatagaggt gacgcggacg gtctgcctgt cggaggtcta taccagcctc gcggaggatg 9060 

cggcattctc tctggccgac aaggtggtgg aactggtcag taacggttcg ggcagtgcgg 9120 

gtacgaaaag caacggatta cagatggatc aacagcaact cgaggccacc ctgaaactgg 9180 

ctgacctcgg tatcggcaac gattacccgg tctcccttgg caccatgagg cgcatcaaac 9240 

aaataagcgt cacgctcccg gcgctggtcg gcccctatca ggacgtccgt gcggttctca 9300 

gctacggcgg aagtatggtc atgccccggg gttgcagcgc gctggcggtc tcacacggaa 9360 

tgaacgacag cggccaattc caactggatt tcaatgaccc gcgttacctg ccgtttgaag 9420 

gacttccagt tgatgacaca gggaccctga cactgagctt cccggatgct gacggcaaac 9480 

aacaggcgat gctcctcagt ctgagcgaca tcatcctgca tatccgttac accattatca 9540 

gctgataggt atcaacatag cgcaggcccc cgaacgaggg cctgcgagga gactgagcat 9600 

gcaaaatcat caagacatgg ccattactgc ccccacgttg ccttccgggg gcggtgcggt 9660 

caccgggctc aagggtgata tcgcggcggc agggccggat ggtgcggcga ccctgagtat 9720 

tcccttgccg gttagccccg gtcggggtta cgcccccact ggggcactta attatcacag 9780 

ccggtcgggg aacggcccct ttggcattgg ctggggtatc ggcggtgctg ctgtccagcg 9840 

tcgtacgcgc aacggagcac ctacctacga tgatactgat gaattcaccg gtccggacgg 9900 

tgaggtgctg gtgccggcac tcacggctgc tggcacccaa gaagcacggc aggccacctc 9960 

actactgggg ataaacccag gcggaagctt caacgttcag gtttaccgtt cacgtacgga 10020 
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gggtagtctc agccgccttg agcgttggct gcccgccgac gagacagaaa cggaattttg 10080 
ggtgttatat acccctgacg gacaggtggc tctgctgggc cgaaatgcgc aggctcgcat 10140 
cagcaacccc acagccccaa cacagacggc ggtttggctg atggagtcct cggtatcact 10200 
taccggcgaa cagatgtatt accaataccg tgcggaagat gatgacggtt gtgacgaggc 10260 
ggagcgcgac gcgcacccgc aggccggcgc ccaacgttat ccggtggcgg tctggtatgg 10320 
taaccgtcag gcggctcgga cgctaccggc gctggtgtcg acaccatcaa tggatagctg 10380 
gctgtttatc ctggtgtttg attatggtga gcgtagctcg gtgctgtctg aagcgccggc 10440 
ctggcaaaca ccaggaagtg gggagtggct gtgtcgtcag gattgttttt ccgggtatga 10500 
gtttggtttt aacctgcgga ctcgccgcct gtgccgtcag gttttgatgt tccattacct 10560 
aggtgttctg gcggggagtt cgggagcgaa tgatgcgcca gcattgattt ctcgcctgtt 10620 
gctggactac agggaaagtc cttcactcag tctgctcgag aacgtgcacc aggtggctta 10680 
tgagtcggac gggacgtctt gtgccttgcc ggcactggca ttggggtggc aaacctttac 10740 
cccgccgaca ttgtcggcat ggcagacgcg tgacgatatg ggcaagttga gtttgcttca 10800 
accctatcag cttgtagacc ttaacggcga aggtgtggtg ggtatcctgt atcaggacag 10860 
cggtgcctgg tggtaccgtg aaccggtacg ccagtcgggg gatgatccgg atgctgtgac 10920 
ctggggggcg gctgcggccc tgccgacaat gcccgctttg cataacagcg gcatcctggc 10980 
ggatcttaat ggggatggtc ggctggagtg ggtcgttacc gcccccggtg tggcggggat 11040 
gtatgatcgc acccccggcc gcgactggtt gcatttcacc cccctgtcag ccttgcccgt 11100 
agaatatgcg catccaaaag cagtgctcgc cgatatcctg ggggctgggt taacggacat 11160 
ggtgcttatc gggccgcgca gtgttcgcct ctattccggc aaaaacgatg gttggaataa 11220 
aggggagacc gtgcagcaaa cggaaagact cactctgccg gtcccggggg ttgacccacg 11280 
taccctcgtg gcgttcagtg atatggctgg cagtggacag cagcatttga cggaggtgcg 11340 
tgctaatgga gtacgttact ggccaaacct ggggcacggt cgtttcggtc agccggtgaa 11400 
tattcccggt tttagccagt cagtgactac gtttaaccct gaccagatat tgctggccga 11460 
taccgacggt tccggtacca cggacctgat ttatgcgatg agtgaccggt tagtcattta 11520 
tttcaaccag agtggtaatt atttcgccga gccgcatacg ctgctcttgc cgaaaggtgt 11580 
gcgctatgat cgcacctgca gtctgcaagt ggcggatatc caggggctgg gggtgcctag 11640 
cctgttactg acggtccccc atgtcgcgcc tcatcactgg gtgtgccatt tatcggcaga 11700 
caaaccctgg ttgttgaatg gcatgaacaa caatatgggg gcccggcatg cactgcacta 11760 
tcgcagttcg gtgcagttct ggctggatga gaaagccgag gcactggcgg caggcagttc 11820 
ccctgcctgc tacctgccat ttacattgca taccctgtgg cgttcggtgg tgcaggatga 11880 
gatcaccggt aaccgtctgg tcagcgacgt gctttatcgc cacggcgtct gggacgggca 11940 
ggaacgcgag tttcgggggt ttggttttgt tgagatcagg gataccgata ccttggcaag 12000 
ccagggtacg gcgacggaac tgagtatgcc ttctgtgagc cggaactggt atgccaccgg 12060 
ggtaccggca gtagacgagc gtctgccgga gacgtattgg caaaacgatg ccgccgcttt 12120 
tgccgatttc gcgacccgtt tcactgtcgg ttcaggagag gatgagcaga catatactcc 12180 
ggacgacagc aagacattct ggttgcagcg agccctgaaa ggcatcctgc tgcgcagtga 12240 
gttatacggt gccgatggca gcagccaggc cgatatccct tacagcgtca ctgagtctcg 12300 
cccgcaggta cggctagttg aagcgaatgg agactacccg gtggtgtggc cgatgggcgc 12360 
ggaaagccgt acgtcagttt atgaacggta ccacaatgat cctcaatgcc aacagcaggc 12420 
ggtactcctc agtgatgaat acggtttccc actgcgtcag gtcagtgtca attatccacg 12480 
acgccctccg tcggcggaca atccatatcc ggcgtcctta ccggcgacgc tgttcgccaa 12540 
cagttatgac gagcagcagc agatattacg cctggggttg caacagagca gtgcacatca 12600 
ccttgtttca ctgtctgagg ggcattggtt gttggggttg gcggaggcgt cgcgggacga 12660 
tgtattcacg tactctgcgg acaacgtgcc ggaagggggt ctgacgctgg aacacctgtt 12720 
ggcgcccgaa agcctggtct cggatagtca ggtcggtacg ctggcgggtc agcagcaagt 12780 
ctggtatctg gattcacaag acgttgccac cgtcgctgct ccgccactcc cccccaaggt 12840 
agcttttatc gaaacggccg tgctggatga gggtatggtc agttcactgg ctgcctacat 12900 
tgtggatgaa catctcgagc aagccggtta ccggcaatcc ggataccttt tccctcgagg 12960 
cagggaagca gaacaggcat tgtggaccca gtgtcaggga tatgttacct atgccggcgc 13020 
agagcatttc tggctaccgc tatcctttcg ggacagtatg ttgaccggcc cagttaccgt 13080 
gacgcgtgac gcgtacgact gcgtcatcac gcagtggcag gatgccgcag ggattgtcac 13140 
cacagccgac tatgactggc gcttcctgac gcccgtccgg gtgacggacc ccaatgataa 13200 
tctgcagtcc gtcactctgg atgctctggg ccgggtgacc accctgcgat tctggggcac 13260 
ggagaatggt attgccaccg gttacagtga tgccacgttg tccgttccgg acggcgcagc 13320 
agccgctctg gcgttgacgg cgcccctacc agtagcacag tgtctggtgt atgtcacgga 13380 
cagttgggga gatgacgaca atgagaaaat gcccccgcac gtggtcgtgc tggctaccga 13440 
tcgctatgac agtgataccg gacagcaggt ccgccaacag gtgacattca gtgacggttt 13500 
tgggcgtgag ttgcaatcgg caacccggca ggccgagggc aacgcctggc aacgaggacg 13560 
cgacggcaaa ctggtgacgg ccagtgacgg attgccggtc actgtagcaa cgaatttccg 13620 
ctgggcggtc accgggaggg cggagtatga caataaaggt ctgcctgttc gggtttatca 13680 
gccgtatttt ctggacagtt ggcaatatgt cagtgatgac agtgcccgcc aggacctgta 13740 
tgccgacacg cacttttacg atccgacggc acgggaatgg caggttatta cggcaaaagg 13800 
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tgaacggcga caggtgctgt ataccccgtg gtttgtggtc agtgaagacg agaatgatac 13860 
cgttgggcta aacgacgcat cctgactggg aaggaggggg ggacggtgat gagtccgtcg 13920 
cccctgacag gcgctgccct gatggagaca aagatgaaaa tacactatca ggttgcggcg 13980 
gttgtgctga caggtgttat ggtttggggg ctttcccatt ggcgttacac cgtcggttac 14040 
cacgcggcag atactcaatg gcaacaacgc caggccgaac aggaaagggc cgatgcgttg 14100 
gccctcctgg cagcagaaac ccgggaaaga aagtgggagc agcaacgaca gactgacatg 14160 
aacaaggtgg ctatacatgc tgaagaagaa ctggctgctg cgcgtgacgc tgccgctgat 14220 
gctcagcgca ctggtcagcg cctgcagcac accgttacca ccctccagcg gcaacttgcc 14280 
agtcgtgaaa cccgccgcct ttccgcagct accgctatcg gtacagacga cctcggaggc 14340 
caacccggcg ttttgtttgc cgaactgttc cgccgcgctg accagagagc gggagagctg 14400 
gcagcgtatg ctgacaggac cagagtgaaa tggcaggcct gcgggcgcgc ctatcaggcg 14460 
gctacgcacg aagcagaaaa ataaggcgat ttagccgtta aggaaaagtg acggtgtttt 14520 
cgcgattaat attaacagga gatcacatga gcacatcctt gttcagtagc accccgtcgg 14580 
tcgcggtgct cgacaaccgc ggcctgttgg tgcgggagct gcagtactac cgccatccgg 14640 
atacaccgga ggagacggac gagcgtatca cctgccatca gcacgatgag cgcggcagct 14700 
tgtcacaaag cgccgacccg cggttacacg cggccggtct gacaaatttc acgtacctga 14760 
atagcctgac cgggacagta ctgcagagcg tcagcgccga tgccggtacg tcgctggaac 14820 
tgagcgatgc cgccgggcgg gcgtttctgg ccgtcaccgg ggctgggacg gaagacgcgg 14880 
tcacccgcac ctggcaatat gaagacgata ccctgccggg ccgcccgctg agcatcaccg 14940 
agcaggttac cggtgaagcc gcccaaatta cggaacgctt cgtgtacgct ggcaatacgg 15000 
atgccgagaa gattctcaat ctggctggcc agtgtgtcag tcattacgat accgccggac 15060 
tggtgcagac ggacagcatc gccctgagcg gcgtgccgct cgccgtcacg cggcagttgc 15120 
tgcccgacgc ggcgggggcc aactggatgg gtgaggatgc ctcggcctgg aatgacctgc 15180 
tggatgggga gacgttcttc acccagaccc acgctgatgc gaccggcgcc gtcctgagca 15240 
tcaccgatgc aaaaggtaat ctgcagcgtg tggcatatga tgtggctggg ctgctatcgg 15300 
gcagttggtt gacgctgaag gacggcacgg agcaggtcat cgtggcctcc ctgacgtact 15360 
cggccgccgg gaaaaagttg cgtgaagaac acggcaacgg cgtggtaacc tcgtatattt 15420 
acgagccgga aacacagcgc ctgacgggga ttaaaacgga acgtccgtct gggcacgttg 15480 
ccggagcaaa agtgctgcag gacctgcgct atacgtatga cccggtaggc aacgtactca 15540 
gcgtcaataa cgatgcggaa gagacccgct tctggcgtaa ccagaaagtg gtaccggaga 15600 
atacgtacat ctacgacagc ctgtaccagc tggtcagcgc cacagggcgt gagatggcca 15660 
atgccggcca gcagggcaac gacttaccat ccgctacagc cccccttcct acagacagct 15720 
ctgcctacac caattacacg cgcacctacc gttatgaccg tggtggcaac ctgacgcaga 15780 
tgcgccacag tgcccctgcc acgaacaata attatacgac agacatcacg gttagtgacc 15840 
gcagcaatag ggcggtactg agcacgttgg cggaagtgcc gtcagatgtt gatatgctgt 15900 
tcagtgcagg aggtcaccag aagcacctgc agccggggca agcactggtg tggacgccac 15960 
gtggagaact gcaaaaggtg acaccggtgg tgcgtgatgg gggggcggac gacagcgaaa 16020 
gctatcggta tgatgcgggc agtcagcgta ttatcaaaac cggcacgcgg caaactggca 16080 
acaacgttca gacacagcgg gtagtgtacc tgccggggct ggagttacgt atcatggcaa 16140 
atggcgtgac ggaaaaagaa agcctgcagg ttattacggt gggcgaggct gggcgggcac 16200 
aagtgcgcgt attgcactgg gagatcggca agccggatga cctcgatgag gactcggtgc 16260 
gttacagtta cgataacctg gtgggcagca gccagctgga gctggacaga gagggttacc 16320 
ttatcagtga ggaggagttc tacccgtatg gcggaacggc tgttctgacg gcgcgaagtg 16380 
aggttgaggc tgactacaaa actatccgat actcaggcaa ggagcgtgac gcgacggggc 16440 
tggattatta cggttatcgg tattaccagc catgggcagg gcgctggctc tccacggacc 16500 
cggcaggcac ggtggacggg ctgaacctgt tccgcatggt gcggaataat cccgtcacgc 16560 
tgtttgacag caacgggcgg atcagtactg gtcaggaggc cagacgatta gtgggggaag 16620 
catttgttca tccgttacac atgcctgttt ttgaaagaat ttctgtagag agaaagattt 16680 
caatgagcgt aagggaagct ggcatttata ctatttcagc gctgggtgaa ggtgcagcag 16740 
caaaaggcca taatattcta gagaaaacca ttaaacccgg ttccctgaag gctatctatg 16800 
gtgataaagc tgagtcaatt cttggactgg caaaacgtag cggtctcgtt ggccgagtag 16860 
gacagtggga tgcatcaggt gtacgtggaa tttatgcgca caacagaccg ggtggtgagg 16920 
atttggttta tcctgtcagc ctgcagaata cttctgccaa tgaaattgtt aatgcatgga 16980 
taaaatttaa aatcatcacg ccctacaccg gggattatga catgcacgat attattaaat 17040 
tctctgatgg gaaagggcat gtgcctacag cggaaagtag tgaggaaaga ggagtaaaag 17100 
atctaattaa taaaggtgtt gcggaggtcg atccttccag accctttgag tatacagcga 17160 
tgaatgttat tcgccatgga ccacaggtga actttgttcc ctatatgtgg gaacatgagc 17220 
acgataaagt cgttaatgat aatggttatc tgggggtggt agctagcccg gggccgttcc 17280 
cggtagcgat ggtacatcag ggggaatgga ctgtttttga caacagtgaa gaactgttta 17340 
atttctataa atctacaaat acacctcttc ctgaacactg gtcccaagat tttatggaca 17400 
gagggaaagg aatagtcgca actcctcggc atgctgaact tcttgataaa cgacgagtca 17460 
tgtactaatc gtaacgattt cctgccttac ccaaagtata cagcccggtg agacattttc 17520 
tctgtctcat ttgggttgtt tttgtctcat ctgcatgtta tgtcttccct catctaaagt 17580 
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ctaacgagac atttttagca aaatggcact ttacggttat gttcgcgttt caaccgacgg 17640 

tccggatttt actctgtaaa tacagacact tcgcgcagcc tgctgcgaaa ttatccgtgc 17700 

gaaaaaagcc agcggcagca gccgggatgg acgaaatgaa ctgcagcttc tgctggcttt 17760 

tttgcggcca ggcaacatgc tgatggttac gtgagttgat cggctgccac caaaaagtcc 17820 

ggagcgtgcg gcccagatcg ccgcaataat actgctgtat ggtatttcca tcaccactgt 17880 

atatcgcaca ctctgggcct tccagaaacc ccataccgca caccggtgtg atcgctggaa 17940 

gccccgggca ttaccgccgt ctgtactcga acactattgt ggacttgatg gttaggagat 18000 

tgaatcgacc atttttgaga tccctaacca tagatcgtag agttgcacac tcccagatgg 18060 

cgtggcttag cgagcgatta tgcttaaaaa ttcatgtttt gctgtgtttt taatccaaaa 18120 

cctgcttttc aggcgcactt atccagctac ggggtctgaa gccatcgttt ttttgccgta 18180 

cgatgtagcc tgtcagagag catttttgtg gcgtgctcgc ccgctacggt accggcggca 18240 

aaacgcagcc ggcctttgca gaggatgcac tggtacggat cggtgcccag gaagcctttc 18300 

atcagcaccg cgaacccggg ccgtttcggt ttctcccgta ccgtcatctc cagcgcgtcg 18360 

taaaccttcg gcagcagcgt gcccgtttgc ggttggccag aaaaccatag taacgcacca 18420 

ttttaaaatg ccgtgcaggg atatggctga cgtaacgctg cagcatctcc tcctggctga 18480 

ttttctggcg tttgtgctgc tgcgtacggt gatcgtaata ctgatgcacc acggccccgc 18540 

cgcggtagtg gcgtagctga gaagccgcca ccggcgggcg cttcaggtac cgggccaggt 18600 

atttcacgct gcgccaggcg ccgcgggtct ttttggcaaa attcactttc caggggcggc 18660 

ggtattgcgc atgcagggtc ttcgttgcgg atatggccga gacccggcag ggcgccagga 18720 

ttgatgcgca gcaggtgaac gacggcattg cgccagatgg cttccacctc tttcttttta 18780 

aagaacagct gccgccagac gtggtgtttg acgtcaagac cgccgcgggt aacggagacg 18840 

tggatatgcg gatgttgatt gagctgccgg ccttaggtgt ggagcgcgca aaaaatgccg 18900 
gcctcgatgc cctgccggcg tgcccagcgg agcatggc 18938 

<210> 2 
<211> 144 
<212> PRT 

<213> Serratia entomophila 
<400> 2 

Met Lys lie Ser Ser Arg Gly lie Ala Leu lie Lys Glu Phe Glu Gly 

1 5 10 15 

Leu Arg Leu His Ala Tyr Arg Cys Ala Ala Asp val Trp Thr val Gly 

20 25 30 

Tyr Gly His Thr Ala Gly val Thr Lys Gly Asp lie lie Thr val Asp 

35 40 45 

Glu Ala Gin Thr Met Leu Thr Asn Asp lie Thr val Phe Glu Arg Ala 

50 55 60 

val ser Gin Ala val Ala val Pro Leu Asn Gin Ser Gin Tyr Asp Ala 
65 70 75 80 

Leu val Ser Leu Val Phe Asn lie Gly Gin Gly Asn Phe Lys Arg Ser 

85 90 95 

Thr Leu Leu Lys Lys Leu Asn Lys Gin Asp Tyr val Gly Ala Gly Asn 

100 105 110 

Glu Phe Leu Arg Trp Thr Arg Ala Asn Gly Lys val Leu Pro Gly Leu 

115 120 ^ 125 

lie Arg Arg Arg Glu Ala Glu Arg Val Leu Phe Glu Lys Leu Gly Ala 

130 135 140 



<210> 3 
<211> 191 
<212> PRT 

<213> Serratia entomophila 
<400> 3 

Met Ser Pro ser Pro Leu Thr Gly Ala Ala Leu Met Glu Thr Lys Met 

1 5 10 15 

Lys lie His Tyr Gin val Ala Ala val val Leu Thr Gly val Met val 

20 25 30 

Trp Gly Leu Ser His Trp Arg Tyr Thr Val Gly Tyr His Ala Ala Asp 
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35 40 45 

Thr Gin Trp Gin Gin Arg Gin Ala Glu Gin Glu Arg Ala Asp Ala Leu 

50 55 . 60 

Ala Leu Leu Ala Ala Glu Thr Arg Glu Arg Lys Trp Glu Gin Gin Arg 
65 70 " 75 80 

Gin Thr Asp Met Asn Lys Val Ala lie His Ala Glu Glu Glu Leu Ala 

85 90 95 

Ala Ala Arg Asp Ala Ala Ala Asp Ala Gin Arg Thr Gly Gin Arg Leu 

100 105 110 

Gin His Thr val Thr Thr Leu Gin Arg Gin Leu Ala Ser Arg Glu Thr 

115 120 125 

Arg Arg Leu Ser Ala Ala Thr Ala lie Gly Thr Asp Asp Leu Gly Gly 

130 135 140 

Gin Pro Gly val Leu Phe Ala Glu Leu Phe Arg Arg Ala Asp Gin Arg 
145 150 155 160 

Ala Gly Glu Leu Ala Ala Tyr Ala Asp Arg Thr Arg val Lys Trp Gin 

165 170 175 

Ala Cys Gly Arg Ala Tyr Gin Ala Ala Thr His Glu Ala Glu Lys 
180 185 190 



<210> 4 
<211> 2376 
<212> PRT 

<213> Ser rati a entomophila 
<400> 4 

Met Arg Gin Asp lie Met Tyr Asn lie Asp Asp lie Leu Glu Lys val 

15 10 15 

Asn Ala Pro Arg Ala Arg Leu Ser Glu Glu Asn Asp Thr Ala val Thr 

20 25 30 

Leu Thr Asp Leu Phe Ser Arg Ser Phe Pro Glu val Lys Lys lie Thr 

35 40 45 

Gly Asp Ser Leu ser Trp Gly Glu val Cys Tyr Leu Tyr Ser Gin Ala 

50 55 60 

Gin His Glu Gin Lys Glu Asn Arg Leu Thr Glu Ser Arg lie Leu Ala 
65 70 75 80 

Arg Ala Asn Pro Leu Leu Val Asn Ala val Arg Leu Gly lie Arg Gin 

85 90 95 

Ala Ala Gly Ser Arg Ser Tyr Asp Asp Trp Phe Gly Ser Arg Ala Asp 

100 ~ 105 110 

Arg Phe Ala Arg Pro Gly Ser val Ala Ser Met Phe Ser Pro Ala Ala 

115 120 125 

Tyr Leu Thr Glu Leu Tyr Arg Glu Ala Lys Asp Leu His Pro Asp Thr 

130 135 140 

Ser Leu Phe Arg Leu Asp lie Arg Arg Pro Asp Leu Ala Ala Leu Ala 
145 ~ 150 " 155 160 

Leu Ser Gin Asn Asn Met Asp Asp Glu Leu Ser Thr Leu Ser Leu Ser 

165 170 175 

Asn Glu Leu Leu Tyr Arg Gly lie Gly Ala Ala Glu Gly Leu Asp Asp 

180 185 190 

Asp Ser val Arg Glu Leu Leu Ala Gly Tyr Arg Leu Thr Gly Leu Thr 

195 200 205 

Pro Tyr His Trp Ala Tyr Glu Ala Ala Arg Gin Ala lie Leu val Gin 

210 215 ~ 220 

Asp Pro Thr Leu Met Gly Phe Ser Arg Asn Pro Asp val Ala Gin Leu 
225 230 ~ 235 240 

Met Asp Pro Ala Ser Met Leu Ala lie Glu Ala Asp lie ser Pro Glu 

245 250 255 

Leu Tyr Gin lie Leu Ala Glu Glu lie Thr Thr Asp Ser Tyr Glu Ala 

260 265 270 

Leu Trp Ser Lys Asn Phe Gly Asp Met Pro Pro Ser Ser Leu Leu Ser 
275 280 285 
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795 8 



800 



Ala Leu Arg Asp lie Thr Arg Phe His Ala val val Asn Arg Ser Gly 

805 810 815 

Ser His Ala Gly Glu val Leu Thr Ala Leu Glu Thr Gly Glu Leu Ser 

820 825 830 

Ser Ala Leu Leu Ala Arg Ala Leu ser Gin Asn Glu Gin Asp val Thr 

835 ~ 840 845 

Gly Ala Leu Ala Gin val Arg Gly Ala Gly Glu Gin Asp Asn Ser val 

850 855 860 

Phe Thr Ser Trp Glu Glu val Asp Gin Ala Glu Gin Trp Leu Asp Met 
865 870 875 880 

Ser Glu Thr Leu Ser lie Thr Pro Ser Gly Leu Ala Ser Leu lie Ala 

885 890 895 

Leu Lys Tyr lie Asn val Ser Asp Asp Ser Ala Pro Leu Tyr Ser Gin 

900 905 910 

Trp Gin val Val Ser Gly Leu Leu Gin Ala Gly Leu Lys Ser Ser Gin 

915 920 925 

Ser Ser Ala Leu His Asp Tyr Leu Glu Glu Gly Thr Ser Ser Ala Leu 

930 935 940 

Cys Ala Tyr Tyr Leu Arg Asn Leu Ala Pro Asn Met val Ser Gly Arg 
945 950 955 960 

Asp Asp Leu Phe Gly Tyr Leu Leu Leu Asp Asn Gin val Ser Ala Lys 

965 970 975 

val Lys Thr Thr Arg lie Ala Glu Ala lie Ala Gly lie Arg Leu Tyr 

980 " 985 990 

lie Asn Arg Ala Leu Asn Gly lie Glu Leu Ser Ala Met Ala Glu val 

995 1000 1005 

Arg Gly Arg Gin Phe Phe Thr Asp Trp Asp Thr Phe Asn Lys Arg Tyr 

1010 1015 1020 

Ser Thr Trp Ala Gly val Ser Glu Leu val Tyr Tyr Pro Glu Asn Tyr 
1025 1030 1035 1041 

Leu Asp Pro Thr val Arg lie Gly Gin Thr Gly Met Met Asp Thr Leu 

1045 1050 1055 

Leu Gin Ser val Ser Gin Ser Ser lie Asn Arg Asp Thr val Glu Asp 

1060 1065 1070 

Ala Phe Lys Thr Tyr Leu Thr Thr Phe Glu Gin lie Ala Asn Leu Asn 

1075 1080 1085 

Thr val Ser Gly Tyr His Asp Asn Ala Ser Met Thr Gin Gly Thr Thr 

1090 1095 1100 

Trp Tyr val Gly Arg ser lie Thr Asp Gin Thr Asn Trp Tyr Trp Arg 
1105 1110 1115 1121 

Ser Ala Asn His Ser Lys lie Gin Asp Ser Met Met Pro Ala Asn Ala 

1125 1130 1135 

Trp Thr Gly Trp Thr Lys lie Asn Cys Gly Met Asn Pro Trp Ser Asp 

1140 1145 1150 

Leu val cys Ser val Phe Phe Asn ser Arg Leu Tyr val val Trp val 

1155 1160 1165 

Glu Glu Asn Gin Ser Ala Asp Thr Glu Ala Glu Ser Thr Thr Thr Thr 

1170 1175 1180 

Gin Gin Ser Tyr Thr Leu Lys Leu Ser Phe Arg Arg Tyr Asp Gly Thr 
1185 1190 1195 1201 

Trp ser Ser Pro val Ser Phe Asp lie Thr Gly Asn lie Ala Phe Pro 

1205 1210 1215 

Glu Thr Gin Gly Met His val Thr cys Asn Pro Leu Thr Glu Gin Leu 

1220 1225 1230 

Tyr cys Ala Phe Tyr ser val Thr ser Lys Pro Asp Phe Asp Asn Ala 

1235 1240 1245 

Gin Leu He Ser val Asp Asn Asp Met Thr Leu Asn val lie Ser Asp 

1250 1255 1260 

lie Gly He Phe Lys Ser val Ser His Glu Phe Asn Thr Ser Thr Glu 
1265 1270 1275 128' 

Lys Phe lie Asn Asn val Phe Ser Asp Pro Ser Ala Asn Tyr Phe val 



1285 



1290 



1295 
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ser Ala Thr Ser Leu lie Asp Asp val lie His Ser Asp Phe Ser Leu 

1300 1305 1310 

Leu Asn Ser Lys Thr Thr Ser Thr val Phe Thr Asn Glu Asp Ser Ser 

1315 1320 1325 

Leu Leu Thr Pro Glu Leu His lie Thr Ala Asn val Ser cys Phe val 

1330 1335 1340 

Ser Thr Ala Gly lie Ala Thr Gin Ser Thr lie Glu Lys Phe val Gin 
1345 1350 1355 1360 

Ala Gly lie Glu Phe Glu Glu lie Asn Phe Tyr Ala Gly Gin Ala Ala 

1365 1370 1375 

Gly Gly Phe Asp Gly Phe val Gly val Asp val Ser Asn ser Lys val 

1380 1385 1390 

Tyr Gin val Gly Lys Glu Ala val Gly val thr val Lys Ser Tyr Ser 

1395 1400 1405 

val Thr Gly Val Ser Gly Ser val Glu Leu Phe lie Asp Ser Ser Asn 

1410 1415 1420 

Lys Tyr Phe ser Gly lie Leu Ser Asp Lys Met lie Thr Ala Leu lie 
1425 1430 1435 1440 

Ser Gly Ser Thr Ser Lys val Asn Tyr val ser Ser lie Gly Ser Gin 

1445 1450 1455 

Asp Phe Trp Ser val Lys Ser Leu Met Pro Ala Leu Gin lie Tyr Glu 

1460 ' 1465 1470 

Leu lie Asp Asp lie lie Leu Thr Ser Gly Val Asn Gly Thr Glu lie 

1475 1480 1485 

Lys Ser Trp Pro Ser Ala Glu Trp Tyr Asn Asp Lys Leu Ser Leu Gin 

1490 1495 1500 

Ser Gly Asn Asn Leu Phe Asn Thr Lys Ser Leu Ser Phe Thr val Asn 
1505 1510 1515 1520 

Thr Ser Asp lie val Glu Asp Glu Phe Asp val Thr Phe Thr Phe Thr 

1525 1530 1535 

Ala val Asp Gin Asn Asn val Val Leu Ala Ala Arg Thr Ala lie Leu 

1540 1545 ~ 1550 

Thr val lie Arg Asn lie Asn Asn Asp Thr Ser val lie Ala Leu Arg 

1555 1560 1565 

Lys Asn Thr Arg Gly Ala Gin Tyr lie Arg Phe Thr Ala Gly Asn Asp 

1570 ~ 1575 1580 

val Ala Leu lie Arg Leu Asn Thr Leu Phe Ala Arg Gin Leu val Asp 
1585 1590 1595 1600 

Arg Ala Asn Thr Gly lie Asp Thr lie Leu Ser Met Glu Thr Gin Arg 

1605 1610 1615 

Leu Thr Glu Pro Ala Leu Glu Glu Gly Ser Asp val Phe Met Asp Phe 

1620 1625 1630 

Ser Gly Ala Asn Ala Leu Tyr Phe Trp Glu Leu Phe Tyr Tyr Thr Pro 

1635 1640 1645 

Met Met val Phe Gin Arg Leu Leu Gin Glu Gin His Phe Pro Glu Ala 

1650 1655 1660 

Thr Arg Trp Leu Gin Tyr Val Trp Asn Pro Ala Gly His Val val Asn 
1665 1670 1675 1680 

Gly val Leu Gin Asn Tyr Thr Trp Asn Val Arg Pro Leu Glu Glu Asp 

1685 1690 1695 

Thr Gly Trp Asn Asp Ser Pro Leu Asp Ser lie Asp Pro Asp Ala lie 

1700 1705 1710 

Ala Gin Tyr Asp Pro Met His Tyr Lys val Ala Thr Phe Met Ser Tyr 

1715 1720 1725 

Leu Asp Leu Leu lie Ala Arg Gly Asp Ala Ala Tyr Arg Leu Leu Glu 

1730 1735 1740 

Arg Asp Thr Leu Asn Glu Ala Arg Met Trp Tyr val Gin Ala Leu Asn 
1745 1750 1755 1760 

Leu Leu Gly Asp Glu Pro Tyr lie Ser Phe Asp Ala Asp Trp Ser Ala 

1765 1770 1775 

Leu Thr Leu Gly Asp Ala Ala Ser Glu Val Thr Arg Arg Asp Tyr Gin 

1780 1785 1790 

Glu Ala Leu Leu Ala val Arg Arg Leu val Pro Ala Pro Glu Thr Arg 
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1795 1800 1805 

Thr Ala Asn Ser Leu Thr Ala Leu Phe Leu Pro Gin Gin Asn Glu val 

1810 1815 1820 

Leu Lys Gly Tyr Trp Gin Thr Leu Ala Gin Arg Leu His Asn Leu Arg 
1825 1830 1835 1840 

His Asn Leu Ser lie Asp Gly Gin Pro Leu Ser Leu Ser Val Tyr Ala 

1845 1850 1855 

Thr Pro Ser Glu Pro Ser Ala Leu Gin Ser Ala val val Asn Ser Ala 

1860 1865 1870 

Gin Gly Ala Ala Ala Leu Pro Ala Ala val Met Pro Leu Tyr ser Phe 

1875 1880 1885 

Pro val Met Leu Glu Asn Ala Arg Gly Met val Ser Leu Leu Thr Gly 

1890 1895 1900 

Phe Gly Asn Thr Leu Leu Gly lie Thr Glu Arg Gin Asp Ala Glu Ala 
1905 1910 1915 1920 

Leu Ala Lys Leu Leu Gin Thr Gin Gly Ser Glu Leu lie Arg Gin Gly 

1925 1930 1935 

Leu Arg Gin Gin Asp Asn val Leu Glu Glu lie Asp Ala Asp lie Ala 

1940 1945 1950 

Ala Leu Glu Glu Ser Arg Arg Gly Ala Gin Met Arg Phe Glu Arg Tyr 

1955 1960 1965 

Lys Val Leu Tyr Glu Ala Asp val Asn Thr Gly Glu Lys Gin Ala Met 

1970 ' 1975 1980 

Asp Leu Tyr Leu Ser Ser Ser Val Leu ser Ala Ser Thr Ala Ala Leu 
1985 * 1990 1995 2000 

Phe Leu Ala Glu Ala Ala Ala Asp Met Leu Pro Asn lie Tyr Gly Leu 

2005 2010 2015 

Ala val Gly Gly Ser Arg Tyr Gly Ala Leu Phe Lys Ala Thr Ala lie 

2020 ~ 2025 2030 

Gly lie Gin Val Ser Ser Asp Ala Thr Arg lie Ser Ala Asp Lys lie 

2035 2040 2045 

Ser Gin Ser Glu val Tyr Arg Arg Arg Arg Glu Glu Trp Glu lie Gin 

2050 2055 " ~ 2060 

Arg Asp Ser Ala Gin Ser Asp val Ala Gin lie Asp Ala Gin Leu Ala 
2065 2070 2075 2080 

Ala Met Ala val Arg Arg Glu Gly Ala Glu Leu Gin Lys Thr Tyr Leu 

2085 2090 2095 

Glu Thr Gin Gin Thr Gin Ala Gin Ala Gin Leu Ala Phe Leu Gin Ser 

2100 2105 2110 

Lys Phe Asn Asn Thr Ala Leu Tyr Ser Trp Leu Arg Gly Arg Leu Ser 

2115 2120 2125 

Ala lie Tyr Tyr Gin Phe Tyr Asp Leu Ala val Ser Arg Cys Leu Met 

2130 2135 2140 

Ala Gin Gin Ala Trp Gin Trp Asp Lys Phe Glu Thr Arg Ser Phe lie 
2145 2150 2155 2160 

Gin Pro Gly Ala Trp Met Gly Ala Asn Ala Gly Leu Leu Ala Gly Glu 

2165 2170 2175 

Thr Leu Met Leu Asn Leu Ala Gin Met Glu Gin Ala Trp Leu Thr Gly 

2180 2185 2190 

Asp Glu Arg Ala lie Glu val Thr Arg Thr val Cys Leu Ser Glu val 

2195 2200 2205 

Tyr Thr Ser Leu Ala Glu Asp Ala Ala Phe Ser Leu Ala Asp Lys val 

2210 2215 2220 

val Glu Leu val Ser Asn Gly Ser Gly Ser Ala Gly Thr Lys Ser Asn 
2225 2230 2235 2240 

Gly Leu Gin Met Asp Gin Gin Gin Leu Glu Ala Thr Leu Lys Leu Ala 

2245 2250 2255 

Asp Leu Gly lie Gly Asn Asp Tyr Pro val Ser Leu Gly Thr Met Arg 

2260 2265 2270 

Arg lie Lys Gin lie Ser Val Thr Leu Pro Ala Leu Val Gly Pro Tyr 

2275 2280 2285 

Gin Asp Val Arg Ala val Leu Ser Tyr Gly Gly Ser Met val Met Pro 
2290 2295 2300 
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Arg Gly Cys Ser Ala Leu Ala Val Ser His Gly Met Asn Asp Ser Gly 
2305 2310 2315 2320 

Gin Phe Gin Leu Asp Phe Asn Asp Pro Arg Tyr Leu Pro Phe Glu Gly 

2325 2330 2335 

Leu Pro val Asp Asp Thr Gly Thr Leu Thr Leu Ser Phe Pro Asp Ala 

2340 2345 2350 

Asp Gly Lys Gin Gin Ala Met Leu Leu Ser Leu Ser Asp lie lie Leu 

2355 2360 2365 

His lie Arg Tyr Thr lie lie Ser 
2370 2375 
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355 360 365 

Ala Leu Pro Ala Leu Ala Leu Gly Trp Gin Thr Phe Thr Pro Pro Thr 

370 375 380 

Leu Ser Ala Trp Gin Thr Arg Asp Asp Met Gly Lys Leu Ser Leu Leu 
385 390 395 400 

Gin Pro Tyr Gin Leu Val Asp Leu Asn Gly Glu Gly Val val Gly lie 

405 410 415 

Leu Tyr Gin Asp Ser Gly Ala Trp Trp Tyr Arg Glu Pro Val Arg Gin 

420 425 " 430 

Ser Gly Asp Asp Pro Asp Ala val Thr Trp Gly Ala Ala Ala Ala Leu 

435 440 445 

Pro Thr Met Pro Ala Leu His Asn Ser Gly lie Leu Ala Asp Leu Asn 

450 455 460 

Gly Asp Gly Arg Leu Glu Trp val val Thr Ala Pro Gly val Ala Gly 
465 470 475 480 

Met Tyr Asp Arg Thr Pro Gly Arg Asp Trp Leu His Phe Thr Pro Leu 

485 490 495 

Ser Ala Leu Pro Val Glu Tyr Ala His Pro Lys Ala val Leu Ala Asp 

500 505 510 

lie Leu Gly Ala Gly Leu Thr Asp Met val Leu lie Gly Pro Arg Ser 

515 520 525 

val Arg Leu Tyr Ser Gly Lys Asn Asp Gly Trp Asn Lys Gly Glu Thr 

530 535 540 

val Gin Gin Thr Glu Arg Leu Thr Leu Pro val Pro Gly val Asp Pro 
545 550 555 560 

Arg Thr Leu val Ala Phe Ser Asp Met Ala Gly Ser Gly Gin Gin His 

565 570 * 575 

Leu Thr Glu Val Arg Ala Asn Gly val Arg Tyr Trp Pro Asn Leu Gly 

580 585 590 

His Gly Arg Phe Gly Gin Pro Val Asn lie Pro Gly Phe Ser Gin Ser 

595 600 605 

val Thr Thr Phe Asn Pro Asp Gin lie Leu Leu Ala Asp Thr Asp Gly 

610 615 620 

Ser Gly Thr Thr Asp Leu lie Tyr Ala Met Ser Asp Arg Leu Val lie 
625 630 635 640 

Tyr Phe Asn Gin Ser Gly Asn Tyr Phe Ala Glu Pro His Thr Leu Leu 

645 650 655 

Leu Pro Lys Gly val Arg Tyr Asp Arg Thr cys Ser Leu Gin val Ala 

660 665 670 

Asp lie Gin Gly Leu Gly val Pro Ser Leu Leu Leu Thr Val Pro His 

675 680 685 

val Ala Pro His His Trp val Cys His Leu Ser Ala Asp Lys Pro Trp 

690 695 700 

Leu Leu Asn Gly Met Asn Asn Asn Met Gly Ala Arg His Ala Leu His 
705 710 715 " 720 

Tyr Arg Ser Ser val Gin Phe Trp Leu Asp Glu Lys Ala Glu Ala Leu 

725 730 735 

Ala Ala Gly Ser Ser Pro Ala Cys Tyr Leu Pro Phe Thr Leu His Thr 

740 745 750 

Leu Trp Arg ser val val Gin Asp Glu lie Thr Gly Asn Arg Leu val 

755 760 765 

Ser Asp val Leu Tyr Arg His Gly Val Trp Asp Gly Gin Glu Arg Glu 

770 * 775 780 

Phe Arg Gly Phe Gly Phe Val Glu lie Arg Asp Thr Asp Thr Leu Ala 
785 790 795 800 

Ser Gin Gly Thr Ala Thr Glu Leu Ser Met Pro Ser val ser Arg Asn 

805 810 815 

Trp Tyr Ala Thr Gly Val Pro Ala Val Asp Glu Arg Leu Pro Glu Thr 

820 825 " 830 

Tyr Trp Gin Asn Asp Ala Ala Ala Phe Ala Asp Phe Ala Thr Arg Phe 

835 840 845 

Thr Val Gly Ser Gly Glu Asp Glu Gin Thr Tyr Thr Pro Asp Asp Ser 
850 855 860 
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Lys Thr Phe Trp Leu Gin Arg Ala Leu Lys Gly lie Leu Leu Arg Ser 
865 870 ~ 875 880 

Glu Leu Tyr Gly Ala Asp Gly Ser Ser Gin Ala Asp lie Pro Tyr Ser 

885 890 895 

val Thr Glu Ser Arg Pro Gin val Arg Leu val Glu Ala Asn Gly Asp 

900 905 910 

Tyr Pro val val Trp Pro Met Gly Ala Glu Ser Arg Thr Ser val Tyr 

915 920 925 

Glu Arg Tyr His Asn Asp Pro Gin Cys Gin Gin Gin Ala Val Leu Leu 

930 935 940 

Ser Asp Glu Tyr Gly Phe Pro Leu Arg Gin val Ser val Asn Tyr Pro 
945 950 955 960 

Arg Arg Pro Pro Ser Ala Asp Asn Pro Tyr Pro Ala Ser Leu Pro Ala 

965 970 975 

Thr Leu Phe Ala Asn Ser Tyr Asp Glu Gin Gin Gin lie Leu Arg Leu 

980 985 990 

Gly Leu Gin Gin Ser Ser Ala His His Leu val Ser Leu Ser Glu Gly 

995 1000 1005 

His Trp Leu Leu Gly Leu Ala Glu Ala Ser Arg Asp Asp val Phe Thr 

1010 ' 1015 1020 

Tyr Ser Ala Asp Asn Val Pro Glu Gly Gly Leu Thr Leu Glu His Leu 
1025 1030 1035 1040 

Leu Ala Pro Glu Ser Leu val Ser Asp Ser Gin val Gly Thr Leu Ala 

1045 1050 1055 

Gly Gin Gin Gin Val Trp Tyr Leu Asp Ser Gin Asp Val Ala Thr val 

1060 1065 1070 

Ala Ala Pro Pro Leu Pro Pro Lys Val Ala Phe lie Glu Thr Ala val 

1075 1080 1085 

Leu Asp Glu Gly Met Val Ser Ser Leu Ala Ala Tyr lie val Asp Glu 

1090 1095 1100 

His Leu Glu Gin Ala Gly Tyr Arg Gin Ser Gly Tyr Leu Phe Pro Arg 
1105 1110 ~ 1115 1120 

Gly Arg Glu Ala Glu Gin Ala Leu Trp Thr Gin Cys Gin Gly Tyr val 

1125 1130 1135 

Thr Tyr Ala Gly Ala Glu His Phe Trp Leu Pro Leu Ser Phe Arg Asp 

1140 1145 1150 

Ser Met Leu Thr Gly Pro val Thr Val Thr Arg Asp Ala Tyr Asp Cys 

1155 1160 "* 1165 

Val lie Thr Gin Trp Gin Asp Ala Ala Gly lie Val Thr Thr Ala Asp 

1170 1175 1180 

Tyr Asp Trp Arg Phe Leu Thr Pro val Arg Val Thr Asp Pro Asn Asp 
1185 1190 1195 1200 

Asn Leu Gin Ser val Thr Leu Asp Ala Leu Gly Arg val Thr Thr Leu 

1205 1210 ~ 1215 

Arg Phe Trp Gly Thr Glu Asn Gly lie Ala Thr Gly Tyr Ser Asp Ala 

1220 1225 1230 

Thr Leu Ser Val Pro Asp Gly Ala Ala Ala Ala Leu Ala Leu Thr Ala 

1235 1240 1245 

Pro Leu Pro Val Ala Gin Cys Leu Val Tyr val Thr Asp Ser Trp Gly 

1250 1255 1260 

Asp Asp Asp Asn Glu Lys Met Pro Pro His val val val Leu Ala Thr 
1265 1270 1275 1280 

Asp Arg Tyr Asp Ser Asp Thr Gly Gin Gin val Arg Gin Gin Val Thr 

1285 1290 1295 

Phe Ser Asp Gly Phe Gly Arg Glu Leu Gin Ser Ala Thr Arg Gin Ala 

1300 ~ 1305 1310 

Glu Gly Asn Ala Trp Gin Arg Gly Arg Asp Gly Lys Leu val Thr Ala 

1315 1320 1325 

Ser Asp Gly Leu Pro Val Thr Val Ala Thr Asn Phe Arg Trp Ala val 

1330 1335 1340 

Thr Gly Arg Ala Glu Tyr Asp Asn Lys Gly Leu Pro Val Arg val Tyr 
1345 ~ 1350 1355 1360 

Gin Pro Tyr Phe Leu Asp Ser Trp Gin Tyr Val Ser Asp Asp Ser Ala 
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1365 1370 1375 

Arg Gin Asp Leu Tyr Ala Asp Thr His Phe Tyr Asp Pro Thr Ala Arg 

1380 1385 1390 

Glu Trp Gin val lie Thr Ala Lys Gly Glu Arg Arg Gin val Leu Tyr 

1395 1400 1405 

Thr Pro Trp Phe Val val Ser Glu Asp Glu Asn Asp Thr Val Gly Leu 

1410 1415 1420 

Asn Asp Ala ser 
1425 



<210> 6 
<211> 973 
<212> PRT 

<213> Ser rati a entomophila 
<400> 6 

Met Ser Thr Ser Leu Phe Ser Ser Thr Pro Ser val Ala val Leu Asp 

15 10 15 

Asn Arg Gly Leu Leu Val Arg Glu Leu Gin Tyr Tyr Arg His Pro Asp 

20 25 30 

Thr Pro Glu Glu Thr Asp Glu Arg lie Thr Cys His Gin His Asp Glu 

35 40 45 

Arg Gly Ser Leu Ser Gin Ser Ala Asp Pro Arg Leu His Ala Ala Gly 

50 55 60 

Leu Thr Asn Phe Thr Tyr Leu Asn Ser Leu Thr Gly Thr val Leu Gin 
65 70 75 80 

ser val Ser Ala Asp Ala Gly Thr Ser Leu Glu Leu Ser Asp Ala Ala 

85 ' 90 95 

Gly Arg Ala Phe Leu Ala val Thr Gly Ala Gly Thr Glu Asp Ala val 

100 105 110 

Thr Arg Thr Trp Gin Tyr Glu Asp Asp Thr Leu Pro Gly Arg Pro Leu 

115 ' 120 125 

Ser lie Thr Glu Gin Val Thr Gly Glu Ala Ala Gin lie Thr Glu Arg 

130 135 140 

Phe val Tyr Ala Gly Asn Thr Asp Ala Glu Lys lie Leu Asn Leu Ala 
145 150 155 160 

Gly Gin cys val Ser His Tyr Asp Thr Ala Gly Leu val Gin Thr Asp 

165 170 175 

Ser lie Ala Leu Ser Gly Val Pro Leu Ala val Thr Arg Gin Leu Leu 

180 185 190 

Pro Asp Ala Ala Gly Ala Asn Trp Met Gly Glu Asp Ala Ser Ala Trp 

195 200 205 

Asn Asp Leu Leu Asp Gly Glu Thr Phe Phe Thr Gin Thr His Ala Asp 

210 215 220 

Ala Thr Gly Ala val Leu Ser lie Thr Asp Ala Lys Gly Asn Leu Gin 
225 ' 230 235 240 

Arg Val Ala Tyr Asp Val Ala Gly Leu Leu Ser Gly Ser Trp Leu Thr 

245 250 255 

Leu Lys Asp Gly Thr Glu Gin Val lie Val Ala Ser Leu Thr Tyr Ser 

260 265 270 

Ala Ala Gly Lys Lys Leu Arg Glu Glu His Gly Asn Gly val val Thr 

275 280 285 

Ser Tyr lie Tyr Glu Pro Glu Thr Gin Arg Leu Thr Gly lie Lys Thr 

290 295 " 300 

Glu Arg Pro ser Gly His val Ala Gly Ala Lys val Leu Gin Asp Leu 
305 310 315 320 

Arg Tyr Thr Tyr Asp Pro val Gly Asn val Leu Ser val Asn Asn Asp 

325 330 335 

Ala Glu Glu Thr Arg Phe Trp Arg Asn Gin Lys val val Pro Glu Asn 

340 ' 345 350 

Thr Tyr lie Tyr Asp Ser Leu Tyr Gin Leu Val Ser Ala Thr Gly Arg 
355 360 365 
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Glu Met Ala Asn Ala Gly Gin Gin Gly Asn Asp Leu Pro Ser Ala Thr 

370 375 380 

Ala Pro Leu Pro Thr Asp ser Ser Ala Tyr Thr Asn Tyr Thr Arg Thr 
385 390 395 400 

Tyr Arg Tyr Asp Arg Gly Gly Asn Leu Thr Gin Met Arg His Ser Ala 

405 410 415 

Pro Ala Thr Asn Asn Asn Tyr Thr Thr Asp lie Thr val Ser Asp Arg 

420 ' 425 430 

ser Asn Arg Ala Val Leu ser Thr Leu Ala Glu val Pro Ser Asp val 

435 440 445 

Asp Met Leu Phe Ser Ala Gly Gly His Gin Lys His Leu Gin Pro Gly 

450 455 460 

Gin Ala Leu val Trp Thr Pro Arg Gly Glu Leu Gin Lys val Thr Pro 
465 470 475 480 

Val Val Arg Asp Gly Gly Ala Asp Asp Ser Glu Ser Tyr Arg Tyr Asp 

485 490 495 

Ala Gly Ser Gin Arg lie lie Lys Thr Gly Thr Arg Gin Thr Gly Asn 

500 505 ~ 510 

Asn val Gin Thr Gin Arg val Val Tyr Leu Pro Gly Leu Glu Leu Arg 

515 520 525 

lie Met Ala Asn Gly val Thr Glu Lys Glu Ser Leu Gin val lie Thr 

530 535 540 

val Gly Glu Ala Gly Arg Ala Gin val Arg val Leu His Trp Glu lie 
545 550 555 560 

Gly Lys Pro Asp Asp Leu Asp Glu Asp Ser val Arg Tyr Ser Tyr Asp 

565 570 575 

Asn Leu Val Gly Ser Ser Gin Leu Glu Leu Asp Arg Glu Gly Tyr Leu 

580 585 590 

lie ser Glu Glu Glu Phe Tyr Pro Tyr Gly Gly Thr Ala val Leu Thr 

595 600 605 

Ala Arg Ser Glu val Glu Ala Asp Tyr Lys Thr lie Arg Tyr Ser Gly 

610 615 620 

Lys Glu Arg Asp Ala Thr Gly Leu Asp Tyr Tyr Gly Tyr Arg Tyr Tyr 
625 " 630 635 640 

Gin Pro Trp Ala Gly Arg Trp Leu Ser Thr Asp Pro Ala Gly Thr val 

645 650 655 

Asp Gly Leu Asn Leu Phe Arg Met val Arg Asn Asn Pro Val Thr Leu 

660 665 ^ 670 

Phe Asp Ser Asn Gly Arg lie Ser Thr Gly Gin Glu Ala Arg Arg Leu 

675 680 685 

val Gly Glu Ala Phe val His Pro Leu His Met Pro val Phe Glu Arg 

690 695 700 

lie ser val Glu Arg Lys lie Ser Met Ser val Arg Glu Ala Gly lie 
705 710 715 ~ 720 

Tyr Thr lie Ser Ala Leu Gly Glu Gly Ala Ala Ala Lys Gly His Asn 

725 730 735 

lie Leu Glu Lys Thr lie Lys Pro Gly Ser Leu Lys Ala lie Tyr Gly 

740 745 750 

Asp Lys Ala Glu Ser lie Leu Gly Leu Ala Lys Arg Ser Gly Leu val 

755 760 765 

Gly Arg Val Gly Gin Trp Asp Ala Ser Gly val Arg Gly lie Tyr Ala 

770 775 780 

His Asn Arg Pro Gly Gly Glu Asp Leu Val Tyr Pro Val Ser Leu Gin 
785 790 795 800 

Asn Thr Ser Ala Asn Glu lie Val Asn Ala Trp lie Lys Phe Lys lie 

805 810 815 

lie Thr Pro Tyr Thr Gly Asp Tyr Asp Met His Asp lie lie Lys Phe 

820 825 830 

Ser Asp Gly Lys Gly His Val Pro Thr Ala Glu Ser Ser Glu Glu Arg 

835 840 845 

Gly val Lys Asp Leu lie Asn Lys Gly val Ala Glu Val Asp Pro ser 

850 855 860 

Arg Pro Phe Glu Tyr Thr Ala Met Asn Val He Arg His Gly Pro Gin 
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Asn Ala Tyr Gin Met Asp Val Glu Leu Phe Pro Phe Gly Gly Glu Asn 

340 345 350 

Tyr Arg Leu Asp Tyr Lys Phe Lys Asn Phe Tyr Asn Ala Ser Tyr Leu 

355 360 365 

Ser lie Lys Leu Asn Asp Lys Arg Glu Leu val Arg Thr Glu Gly Ala 

370 375 " 380 

pro Gin val Asn lie Glu Tyr ser Ala Asn lie Thr Leu Asn Thr Ala 
385 390 395 400 

Asp lie Ser Gin Pro Phe Glu lie Gly Leu Thr Arg Val Leu Pro Ser 

405 410 415 

Gly Ser Trp Ala Tyr Ala Ala Ala Lys Phe Thr Val Glu Glu Tyr Asn 

420 425 430 

Gin Tyr Ser Phe Leu Leu Lys Leu Asn Lys Ala lie Arg Leu Ser Arg 

435 440 445 

Ala Thr Glu Leu Ser Pro Thr lie Leu Glu Gly lie val Arg Ser val 

450 455 460 

Asn Leu Gin Leu Asp lie Asn Thr Asp val Leu Gly Lys Val Phe Leu 
465 470 475 480 

Thr Lys Tyr Tyr Met Gin Arg Tyr Ala lie His Ala Glu Thr Ala Leu 

485 490 495 

lie Leu Cys Asn Ala Pro lie Ser Gin Arg Ser Tyr Asp Asn Gin Pro 

500 505 ~ 510 

Ser Gin Phe Asp Arg Leu Phe Asn Thr Pro Leu Leu Asn Gly Gin Tyr 

515 520 525 

Phe Ser Thr Gly Asp Glu Glu lie Asp Leu Asn Ser Gly Ser Thr Gly 

530 535 540 

Asp Trp Arg Lys Thr lie Leu Lys Arg Ala Phe Asn lie Asp Asp Val 
545 550 555 560 

Ser Leu Phe Arg Leu Leu Lys lie Thr Asp His Asp Asn Lys Asp Gly 

565 570 575 

Lys lie Lys Asn Asn Leu Lys Asn Leu Ser Asn Leu Tyr lie Gly Lys 

580 585 590 

Leu Leu Ala Asp lie His Gin Leu Thr lie Asp Glu Leu Asp Leu Leu 

595 600 605 

Leu lie Ala val Gly Glu Gly Lys Thr Asn Leu Ser Ala lie Ser Asp 

610 615 620 

Lys Gin Leu Ala Thr Leu lie Arg Lys Leu Asn Thr lie Thr Ser Trp 
625 630 ~ 635 640 

Leu His Thr Gin Lys Trp Ser val Phe Gin Leu Phe lie Met Thr Ser 

645 650 655 

Thr Ser Tyr Asn Lys Thr Leu Thr Pro Glu lie Lys Asn Leu Leu Asp 

660 665 670 

Thr Val Tyr His Gly Leu Gin Gly Phe Asp Lys Asp Lys Ala Asp Leu 

675 680 685 

Leu His Val Met Ala Pro Tyr lie Ala Ala Thr Leu Gin Leu Ser Ser 

690 695 700 

Glu Asn val Ala His Ser val Leu Leu Trp Ala Asp Lys Leu Gin Pro 
705 710 715 720 

Gly Asp Gly Ala Met Thr Ala Glu Lys Phe Trp Asp Trp Leu Asn Thr 

725 730 735 

Lys Tyr Thr Pro Gly Ser Ser Glu Ala Val Glu Thr Gin Glu His lie 

740 745 750 

val Gin Tyr cys Gin Ala Leu Ala Gin Leu Glu Met val Tyr His Ser 

755 760 765 

Thr Gly lie Asn Glu Asn Ala Phe Arg Leu Phe val Thr Lys Pro Glu 

770 775 ~ 780 

Met Phe Gly Ala Ala Thr Gly Ala Ala Pro Ala His Asp Ala Leu Ser 
785 790 795 800 

Leu lie Met Leu Thr Arg Phe Ala Asp Trp val Asn Ala Leu Gly Glu 

805 810 815 

Lys Ala Ser Ser val Leu Ala Ala Phe Glu Ala Asn Ser Leu Thr Ala 

820 825 830 

Glu Gin Leu Ala Asp Ala Met Asn Leu Asp Ala Asn Leu Leu Leu Gin 
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835 840 845 

Ala Ser lie Gin Ala Gin Asn His Gin His Leu Pro Pro val Thr Pro 

850 855 860 

Glu Asn Ala Phe Ser Cys Trp Thr Ser lie Asn Thr lie Leu Gin Trp 
865 870 875 880 

val Asn val Ala Gin Gin Leu Asn val Ala Pro Gin Gly val Ser Ala 

885 890 895 

Leu val Gly Leu Asp Tyr lie Gin ser Met Lys Glu Thr Pro Thr Tyr 

900 905 910 

Ala Gin Trp Glu Asn Ala Ala Gly val Leu Thr Ala Gly Leu Asn Ser 

915 920 925 

Gin Gin Ala Asn Thr Leu. His Ala Phe Leu Asp Glu Ser Arg Ser Ala 

930 935 940 

Ala Leu Ser Thr Tyr Tyr lie Arg Gin val Ala Lys Ala Ala Ala Ala 
945 950 955 960 

lie Lys Ser Arg Asp Asp Leu Tyr Gin Tyr Leu Leu lie Asp Asn Gin 

965 970 975 

val Ser Ala Ala lie Lys Thr Thr Arg lie Ala Glu Ala lie Ala Ser 

980 985 990 

lie Gin Leu Tyr val Asn Arg Ala Leu Glu Asn Val Glu Glu Asn Ala 

995 1000 1005 

Asn Ser Gly val lie Ser Arg Gin Phe Phe lie Asp Trp Asp Lys Tyr 

1010 1015 1020 

Asn Lys Arg Tyr Ser Thr Trp Ala Gly Val Ser Gin Leu val Tyr Tyr 
1025 1030 1035 1040 

Pro Glu Asn Tyr lie Asp Pro Thr Met Arg lie Gly Gin Thr Lys Met 

1045 1050 1055 

Met Asp Ala Leu Leu Gin ser val Ser Gin Ser Gin Leu Asn Ala Asp 

1060 1065 1070 

Thr val Glu Asp Ala Phe Met Ser Tyr Leu Thr Ser Phe Glu Gin val 

1075 1080 1085 

Ala Asn Leu Lys val lie Ser Ala Tyr His Asp Asn lie Asn Asn Asp 

1090 ' 1095 1100 

Gin Gly Leu Thr Tyr Phe lie Gly Leu Ser Glu Thr Asp Ala Gly Glu 
1105 1110 " 1115 1120 

Tyr Tyr Trp Arg Ser Val Asp His Ser Lys Phe Asn Asp Gly Lys Phe 

1125 1130 1135 

Ala Ala Asn Ala Trp Ser Glu Trp His Lys lie Asp Cys Pro lie Asn 

1140 1145 1150 

Pro Tyr Lys Ser Thr lie Arg Pro val lie Tyr Lys Ser Arg Leu Tyr 

1155 1160 1165 

Leu Leu Trp Leu Glu Gin Lys Glu lie Thr Lys Gin Thr Gly Asn Ser 

1170 1175 1180 

Lys Asp Gly Tyr Gin Thr Glu Thr Asp Tyr Arg Tyr Glu Leu Lys Leu 
1185 ' 1190 1195 1200 

Ala His lie Arg Tyr Asp Gly Thr Trp Asn Thr Pro lie Thr Phe Asp 

1205 1210 1215 

val Asn Lys Lys lie Ser Glu Leu Lys Leu Glu Lys Asn Arg Ala Pro 

1220 1225 1230 

Gly Leu Tyr Cys Ala Gly Tyr Gin Gly Glu Asp Thr Leu Leu val Met 

1235 1240 1245 

Phe Tyr Asn Gin Gin Asp Thr Leu Asp Ser Tyr Lys Asn Ala Ser Met 

1250 1255 1260 

Gin Gly Leu Tyr lie Phe Ala Asp Met Ala Ser Lys Asp Met Thr Pro 
1265 1270 1275 1280 

Glu Gin ser Asn val Tyr Arg Asp Asn ser Tyr Gin Gin Phe Asp Thr 

1285 1290 1295 

Asn Asn Val Arg Arg val Asn Asn Arg Tyr Ala Glu Asp Tyr Glu lie 

1300 1305 1310 

Pro Ser Ser Val Ser Ser Arg Lys Asp Tyr Gly Trp Gly Asp Tyr Tyr 

1315 1320 1325 

Leu ser Met val Tyr Asn Gly Asp lie Pro Thr lie Asn Tyr Lys Ala 
1330 1335 1340 

Page 19 



24727-1104 saved September 12 2005.txt 
Ala Ser Ser Asp Leu Lys lie Tyr lie Ser Pro Lys Leu Arg lie lie 
1345 1350 1355 1360 

His Asn Gly Tyr Glu Gly Gin Lys Arg Asn Gin Cys Asn Leu Met Asn 

1365 1370 1375 

Lys Tyr Gly Lys Leu Gly Asp Lys Phe lie val Tyr Thr Ser Leu Gly 

1380 1385 1390 

val Asn Pro Asn Asn ser Ser Asn Lys Leu Met Phe Tyr Pro val Tyr 

1395 1400 1405 

Gin Tyr ser Gly Asn Thr ser Gly Leu Asn Gin Gly Arg Leu Leu Phe 

1410 * 1415 1420 

His Arg Asp Thr Thr Tyr Pro Ser Lys val Glu Ala Trp lie Pro Gly 
1425 1430 1435 1440 

Ala Lys Arg Ser Leu Thr Asn Gin Asn Ala Ala lie Gly Asp Asp Tyr 

1445 1450 1455 

Ala Thr Asp Ser Leu Asn Lys Pro Asp Asp Leu Lys Gin Tyr lie Phe 

1460 1465 1470 

Met Thr Asp Ser Lys Gly Thr Ala Thr Asp Val Ser Gly Pro Val Glu 

1475 ' 1480 1485 

lie Asn Thr Ala lie Ser Pro Ala Lys val Gin lie lie Val Lys Ala 

1490 1495 1500 

Gly Gly Lys Glu Gin Thr Phe Thr Ala Asp Lys Asp val Ser lie Gin 
1505 1510 1515 1520 

Pro Ser Pro Ser Phe Asp Glu Met Asn Tyr Gin Phe Asn Ala Leu Glu 

1525 1530 1535 

lie Asp Gly Ser Gly Leu Asn Phe lie Asn Asn Ser Ala Ser lie Asp 

1540 1545 1550 

val Thr Phe Thr Ala Phe Ala Glu Asp Gly Arg Lys Leu Gly Tyr Glu 

1555 1560 1565 

Ser Phe Ser lie Pro val Thr Leu Lys val Ser Thr Asp Asn Ala Leu 

1570 1575 1580 

Thr Leu His His Asn Glu Asn Gly Ala Gin Tyr Met Gin Trp Gin ser 
1585 1590 1595 1600 

Tyr Arg Thr Arg Leu Asn Thr Leu Phe Ala Arg Gin Leu val Ala Arg 

1605 1610 1615 

Ala Thr Thr Gly lie Asp Thr lie Leu Ser Met Glu Thr Gin Asn lie 

1620 1625 1630 

Gin Glu Pro Gin Leu Gly Lys Gly Phe Tyr Ala Thr Phe Val lie Pro 

1635 1640 1645 

Pro Tyr Asn Leu Ser Thr His Gly Asp Glu Arg Trp Phe Lys Leu Tyr 

1650 1655 1660 

lie Lys His val val Asp Asn Asn Ser His lie lie Tyr Ser Gly Gin 
1665 1670 1675 1680 

Leu Thr Asp Thr Asri lie Asn lie Thr Leu Phe lie Pro Leu Asp Asp 

1685 1690 1695 

val Pro Leu Asn Gin Asp Tyr His Ala Lys val Tyr Met Thr Phe Lys 

1700 1705 1710 

Lys Ser Pro Ser Asp Gly Thr Trp Trp Gly Pro His Phe Val Arg Asp 

1715 1720 1725 

Asp Lys Gly lie val Thr lie Asn Pro Lys Ser lie Leu Thr His Phe 

1730 1735 1740 

Glu Ser Val Asn val Leu Asn Asn lie Ser Ser Glu Pro Met Asp Phe 
1745 1750 1755 1760 

Ser Gly Ala Asn Ser Leu Tyr Phe Trp Glu Leu Phe Tyr Tyr Thr Pro 

1765 1770 1775 

Met Leu val Ala Gin Arg Leu Leu His Glu Gin Asn Phe Asp Glu Ala 

1780 ~ 1785 1790 

Asn Arg Trp Leu Lys Tyr val Trp Ser Pro Ser Gly Tyr lie val His 

1795 1800 1805 

Gly Gin lie Gin Asn Tyr Gin Trp Asn val Arg Pro Leu Leu Glu Asp 

1810 1815 1820 

Thr ser Trp Asn Ser Asp Pro Leu Asp Ser val Asp Pro Asp Ala val 
1825 1830 1835 1840 

Ala Gin His Asp Pro Met His Tyr Lys Val Ser Thr Phe Met Arg Thr 
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1845 1850 1855 

Leu Asp Leu Leu lie Ala Arg Gly Asp His Ala Tyr Arg Gin Leu Glu 

1860 1865 1870 

Arg Asp Thr Leu Asn Glu Ala Lys Met Trp Tyr Met Gin Ala Leu His 

1875 1880 1885 

Leu Leu Gly Asp Lys Pro Tyr Leu Pro Leu Ser Thr Thr Trp Ser Asp 

1890 1895 1900 

pro Arg Leu Asp Arg Ala Ala Asp lie Thr Thr Gin Asn Ala His Asp 
1905 1910 1915 1920 

Ser Ala lie val Ala Leu Arg Gin Asn lie Pro Thr Pro Ala Pro Leu 

1925 ~ 1930 1935 

Ser Leu Arg Ser Ala Asn Thr Leu Thr Asp Leu Phe Leu Pro Gin lie 

1940 1945 1950 

Asn Glu val Met Met Asn Tyr Trp Gin Thr Leu Ala Gin Arg val Tyr 

1955 1960 1965 

Asn Leu Arg His Asn Leu Ser lie Asp Gly Gin Pro Leu Tyr Leu Pro 

1970 1975 1980 

lie Tyr Ala Thr Pro Ala Asp Pro Lys Ala Leu Leu Ser Ala Ala val 
1985 1990 1995 2000 

Ala Thr Ser Gin Gly Gly Gly Lys Leu Pro Glu Ser Phe Met Ser Leu 

2005 2010 2015 

Trp Arg Phe Pro His Met Leu Glu Asn Ala Arg Gly Met val Ser Gin 

2020 2025 ~ " 2030 

Leu Thr Gin Phe Gly Ser Thr Leu Gin Asn lie lie Glu Arg Gin Asp 

2035 2040 2045 

Ala Glu Ala Leu Asn Ala Leu Leu Gin Asn Gin Ala Ala Glu Leu lie 

2050 2055 2060 

Leu Thr Asn Leu Ser lie Gin Asp Lys Thr lie Glu Glu Leu Asp Ala 
2065 2070 2075 2080 

Glu Lys Thr val Leu Glu Lys Ser Lys Ala Gly Ala Gin Ser Arg Phe 

2085 2090 2095 

Asp Ser Tyr Gly Lys Leu Tyr Asp Glu Asn lie Asn Ala Gly Glu Asn 

2100 ' 2105 2110 

Gin Ala Met Thr Leu Arg Ala Ser Ala Ala Gly Leu Thr Thr Ala val 

2115 2120 2125 

Gin Ala Ser Arg Leu Ala Gly Ala Ala Ala Asp Leu val Pro Asn lie 

2130 ' 2135 2140 

Phe Gly Phe Ala Gly Gly Gly Ser Arg Trp Gly Ala lie Ala Glu Ala 
2145 2150 2155 2160 

Thr Gly Tyr val Met Glu Phe Ser Ala Asn val Met Asn Thr Glu Ala 

2165 2170 2175 

Asp Lys lie ser Gin Ser Glu Thr Tyr Arg Arg Arg Arg Gin Glu Trp 

2180 2185 * 2190 

Glu lie Gin Arg Asn Asn Ala Glu Ala Glu Leu Lys Gin lie Asp Ala 

2195 2200 2205 

Gin Leu Lys Ser Leu Ala val Arg Arg Glu Ala Ala val Leu Gin Lys 

2210 2215 2220 

Thr Ser Leu Lys Thr Gin Gin Glu Gin Thr Gin ser Gin Leu Ala Phe 
2225 2230 2235 2240 

Leu Gin Arg Lys Phe Ser Asn Gin Ala Leu Tyr Asn Trp Leu Arg Gly 

2245 2250 2255 

Arg Leu Ala Ala lie Tyr Phe Gin Phe Tyr Asp Leu Ala val Ala Arg 

2260 2265 2270 

Cys Leu Met Ala Glu Gin Ala Tyr Arg Trp Glu Leu Asn Asp Asp Ser 

2275 2280 2285 

Ala Arg Phe lie Lys Pro Gly Ala Trp Gin Gly Thr Tyr Ala Gly Leu 

2290 2295 2300 

Leu Ala Gly Glu Thr Leu Met Leu Ser Leu Ala Gin Met Glu Asp Ala 
2305 2310 2315 2320 

His Leu Lys Arg Asp Lys Arg Ala Leu Glu val Glu Arg Thr val Ser 

2325 2330 2335 

Leu Ala Glu val Tyr Ala Gly Leu Pro Lys Asp Asn Gly Pro Phe Ser 
2340 2345 2350 
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Leu Ala Gin Glu lie Asp Lys Leu val Ser Gin Gly Ser Gly Ser Ala 

2355 2360 2365 

Gly Ser Gly Asn Asn Asn Leu Ala Phe Gly Ala Gly Thr Asp Thr Lys 

2370 2375 2380 

Thr Ser Leu Gin Ala Ser val Ser Phe Ala Asp Leu Lys lie Arg Glu 
2385 2390 2395 2400 

Asp Tyr Pro Ala Ser Leu Gly Lys lie Arg Arg lie Lys Gin lie Ser 

2405 2410 2415 

val Thr Leu Pro Ala Leu Leu Gly Pro Tyr Gin Asp val Gin Ala lie 

2420 2425 2430 

Leu Ser Tyr Gly Asp Lys Ala Gly Leu Ala Asn Gly Cys Glu Ala Leu 

2435 2440 2445 

Ala val Ser His Gly Met Asn Asp Ser Gly Gin Phe Gin Leu Asp Phe 

2450 2455 2460 

Asn Asp Gly Lys Phe Leu Pro Phe Glu Gly He Ala lie Asp Gin Gly 
2465 2470 2475 2480 

Thr Leu Thr Leu Ser Phe Pro Asn Ala Ser Met Pro Glu Lys Gly Lys 

2485 2490 2495 

Gin Ala Thr Met Leu Lys Thr Leu Asn Asp lie lie Leu His lie Arg 

2500 2505 2510 

Tyr Thr lie Lys 
2515 



<210> 8 
<211> 1189 
<212> PRT 

<213> Photorhabdus luminescens 
<400> 8 

Met Ser Glu Ser Leu Phe Thr Gin Thr Leu Lys Glu Ala Arg Arg Asp 

1 5 10 15 

Ala Leu val Ala His Tyr lie Ala Thr Gin val Pro Ala Asp Leu Lys 

20 25 30 

Glu Ser lie Gin Thr Ala Asp Asp Leu Tyr Glu Tyr Leu Leu Leu Asp 

35 40 45 

Thr Lys lie Ser Asp Leu Val Thr Thr Ser Pro Leu Ser Glu Ala lie 

50 55 60 

Gly Ser Leu Gin Leu Phe lie His Arg Ala lie Glu Gly Tyr Asp Gly 
65 70 75 • 80 

Thr Leu Ala Asp Ser Ala Lys Pro Tyr Phe Ala Asp Glu Gin Phe Leu 

85 90 95 

Tyr Asn Trp Asp Ser Phe Asn His Arg Tyr Ser Thr Trp Ala Gly Lys 

100 105 110 

Glu Arg Leu Lys Phe Tyr Ala Gly Asp Tyr lie Asp Pro Thr Leu Arg 

115 120 125 

Leu Asn Lys Thr Glu lie Phe Thr Ala Phe Glu Gin Gly lie Ser Gin 

130 135 140 

Gly Lys Leu Lys Ser Glu Leu val Glu Ser Lys Leu Arg Asp Tyr Leu 
145 150 155 160 

lie Ser Tyr Asp Thr Leu Ala Thr Leu Asp Tyr lie Thr Ala Cys Gin 

165 170 175 

Gly Lys Asp Asn Lys Thr lie Phe Phe lie Gly Arg Thr Gin Asn Ala 

180 185 ' " 190 

Pro Tyr Ala Phe Tyr Trp Arg Lys Leu Thr Leu val Thr Asp Gly Gly 

195 200 205 

Lys Leu Lys Pro Asp Gin Trp Ser Glu Trp Arg Ala lie Asn Ala Gly 

210 215 220 

lie Ser Glu Ala Tyr Ser Gly His val Glu Pro Phe Trp Glu Asn Asn 
225 230 235 240 

Lys Leu His lie Arg Trp Phe Thr lie Ser Lys Glu Asp Lys lie Asp 

245 250 255 

Phe val Tyr Lys Asn lie Trp val Met Ser Ser Asp Tyr Ser Trp Ala 



Page 22 



24727-1104 saved September 12 2005.txt 
260 265 270 

Ser Lys Lys Lys lie Leu Glu Leu Ser Phe Thr Asp Tyr Asn Arg val 

275 280 285 

Gly Ala Thr Gly Ser Ser Ser Pro Thr Glu val Ala Ser Gin Tyr Gly 

290 295 300 

ser Asp Ala Gin Met Asn lie Ser Asp Asp Gly Thr Val Leu lie Phe 
305 310 315 320 

Gin Asn Ala Gly Gly Ala Thr Pro Ser Thr Gly val Thr Leu Cys Tyr 

325 330 335 

Asp Ser Gly Asn val lie Lys Asn Leu Ser Ser Thr Gly Ser Ala Asn 

340 345 350 

Leu Ser Ser Lys Asp Tyr Ala Thr Thr Lys Leu Arg Met Cys His Gly 

355 360 365 

Gin Ser Tyr Asn Asp Asn Asn Tyr Cys Asn Phe Thr Leu Ser lie Asn 

370 375 380 

Thr lie Glu Phe Thr Ser Tyr Gly Thr Phe Ser Ser Asp Gly Lys Gin 
385 390 395 400 

Phe Thr Pro Pro Ser Gly Ser Ala lie Asp Leu His Leu Pro Asn Tyr 

405 410 415 

val Asp Leu Asn Ala Leu Leu Asp lie Ser Leu Asp Ser Leu Leu Asn 

420 425 430 

Tyr Asp val Gin Gly Gin Phe Gly Gly Ser Asn Pro val Asp Asn Phe 

435 * 440 445 

Ser Gly Pro Tyr Gly lie Tyr Leu Trp Glu lie Phe Phe His lie Pro 

450 455 460 

Phe Leu Val Thr Val Arg Met Gin Thr Glu Gin Arg Tyr Glu Asp Ala 
465 ' 470 475 ~ 480 

Asp Thr Trp Tyr Lys Tyr lie Phe Arg Ser Ala Gly Tyr Arg Asp Ala 

485 490 495 

Asn Gly Gin Leu lie Met Asp Gly Ser Lys Pro Arg Tyr Trp Asn val 

500 505 ~ 510 

Met Pro Leu Gin Leu Asp Thr Ala Trp Asp Thr Thr Gin Pro Ala Thr 

515 520 525 

Thr Asp Pro Asp val lie Ala Met Ala Asp Pro Met His Tyr Lys Leu 

530 535 540 

Ala lie Phe Leu His Thr Leu Asp Leu Leu lie Ala Arg Gly Asp Ser 
545 550 555 " 560 

Ala Tyr Arg^Gln Leu Glu Arg Asp Thr Leu Val Glu Ala Lys Met Tyr 

565 ~ 570 575 

Tyr lie Gin Ala Gin Gin Leu Leu Gly Pro Arg Pro Asp lie His Thr 

580 585 590 

Thr Asn Thr Trp Pro Asn Pro Thr Leu Ser Lys Glu Ala Gly Ala lie 

595 600 605 

Ala Thr Pro Thr Phe Leu Ser Ser Pro Glu val Met Thr Phe Ala Ala 

610 615 620 

Trp Leu Ser Ala Gly Asp Thr Ala Asn lie Gly Asp Gly Asp Phe Leu 
625 630 635 640 

Pro Pro Tyr Asn Asp val Leu Leu Gly Tyr Trp Asp Lys Leu Glu Leu 

645 650 655 

Arg Leu Tyr Asn Leu Arg His Asn Leu Ser Leu Asp Gly Gin Pro Leu 

660 ~ 665 670 

Asn Leu Pro Leu Tyr Ala Thr Pro val Asp Pro Lys Thr Leu Gin Arg 

675 680 685 

Gin Gin Ala Gly Gly Asp Gly Thr Gly Ser Ser Pro Ala Gly Gly Gin 

690 695 700 

Gly Ser val Gin Gly Trp Arg Tyr Pro Leu Leu Val Glu Arg Ala Arg 
705 710 715 ~ 720 

Ser Ala val Ser Leu Leu Thr Gin Phe Gly Asn Ser Leu Gin Thr Thr 

725 730 735 

Leu Glu His Gin Asp Asn Glu Lys Met Thr Leu Leu Leu Gin Thr Gin 

740 745 750 

Gin Gin Ala lie Leu Lys Gin Gin His Asp lie Gin Gin Asn Asn Leu 
755 760 765 
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Lys Gly Leu Gin His Ser Leu Thr Ala Leu Gin Ala Ser Arg Asp Gly 

770 775 780 

Ala Thr Leu Arg Gin Lys His Tyr ser Asp Leu lie Asn Gly Gly Leu 
785 790 795 800 

Ser Ala Ala Glu lie Ala Gly Leu Thr Leu Arg Ser Thr Ala Met lie 

805 810 815 

Thr Asn Gly val Ala Thr Gly Leu Leu lie Ala Gly Gly lie Ala Asn 

820 825 830 

Ala Val Pro Asn val Phe Gly Leu Ala Asn Gly Gly Ser Glu Trp Gly 

835 840 845 

Ala Pro Leu lie Gly Ser Gly Gin Ala Thr Gin Val Gly Ala Gly lie 

850 855 860 

Gin Asp Gin Ser Ala Gly lie Ser Glu val Thr Ala Gly Tyr Gin Arg 
865 870 875 880 

Arg Gin Glu Glu Trp Ala Leu Gin Arg Asp lie Ala Asp Asn Glu lie 

885 890 895 

Thr Gin Leu Asp Ala Gin lie Gin Ser Leu Gin Glu Gin lie Thr Met 

900 905 910 

Ala Gin Lys Gin lie Thr Leu Ser Glu Thr Glu Gin Ala Asn Ala Gin 

915 920 925 

Ala lie Tyr Asp Leu Gin Thr Thr Arg Phe Thr Gly Gin Ala Leu Tyr 

930 935 940 

Asn Trp Met Ala Gly Arg Leu Ser Ala Leu Tyr Tyr Gin Met Tyr Asp 
945 950 955 960 

Ser Thr Leu Pro lie Cys Leu Gin Ala Lys Ala Ala Leu Val Gin Glu 

965 970 975 

Leu Gly Glu Lys Glu Ser Asp Ser Leu Phe Gin val Pro val Trp Asn 

980 985 990 

Asp Leu Trp Gin Gly Leu Leu Ala Gly Glu Gly Leu Ser ser Glu Leu 

995 1000 1005 

Gin Lys Leu Asp Ala lie Trp Leu Ala Arg Gly Gly lie Gly Leu Glu 

1010 1015 1020 

Ala He Arg Thr val Ser Leu Asp Thr Leu Phe Gly Thr Gly Thr Leu 
1025 ~ 1030 1035 1040 

ser Glu Asn lie Asn Lys val Leu Asn Gly Glu Thr val Ser Pro Ser 

1045 1050 1055 

Gly Gly val Thr Leu Ala Leu Thr Gly Asp lie Phe Gin Ala Thr Leu 

1060 1065 1070 

Asp Leu Ser Gin Leu Gly Leu Asp Asn Ser Tyr Asn Leu Gly Asn Glu 

1075 ' 1080 1085 

Lys Lys Arg Arg lie Lys Arg lie Ala val Thr Leu Pro Thr Leu Leu 

1090 ~ 1095 1100 

Gly Pro Tyr Gin Asp Leu Glu Ala Thr Leu val Met Gly Ala Glu lie 
1105 1110 1115 1120 

Ala Ala Leu ser His Gly val Asn Asp Gly Gly Arg Phe val Thr Asp 

1125 1130 ~ 1135 

Phe Asn Asp Ser Arg Phe Leu Pro Phe Glu Gly Arg Asp Ala Thr Thr 

1140 1145 1150 

Gly Thr Leu Glu Leu Asn lie Phe His Ala Gly Lys Glu Gly Thr Gin 

1155 1160 1165 

His Glu Leu val Ala Asn Leu Ser Asp lie lie val His Leu Asn Tyr 

1170 1175 1180 

lie lie Arg Asp Ala 
1185 

<210> 9 
<211> 1043 
<212> PRT 

<213> Photorhabdus lumi nescens 
<400> 9 

Met Ser Pro Ser Glu Thr Thr Leu Tyr Thr Gin Thr Pro Thr val Ser 
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1 5 10 15 

val Leu Asp Asn Arg Gly Leu Ser lie Arg Asp lie Gly Phe His Arg 

20 " 25 30 

lie val lie Gly Gly Asp Thr Asp Thr Arg val Thr Arg His Gin Tyr 

35 40 " 45 

Asp Ala Arg Gly His Leu Asn Tyr Ser lie Asp Pro Arg Leu Tyr Asp 

50 ~ 55 60 

Ala Lys Gin Ala Asp Asn ser val Lys Pro Asn Phe val Trp Gin His 
65 70 75 80 

Asp Leu Ala Gly His Ala Leu Arg Thr Glu Ser val Asp Ala Gly Arg 

85 " 90 95 

Thr val Ala Leu Asn Asp lie Glu Gly Arg Ser val Met Thr Met Asn 

100 105 " 110 

Ala Thr Gly val Arg Gin Thr Arg Arg Tyr Glu Gly Asn Thr Leu Pro 

115 ~ 120 ' 125 

Gly Arg Leu Leu Ser Val Ser Glu Gin Val Phe Asn Gin Glu Ser Ala 

130 135 140 

Lys Val Thr Glu Arg Phe lie Trp Ala Gly Asn Thr Thr Ser Glu Lys 
145 150 155 160 

Glu Tyr Asn Leu Ser Gly Leu Cys lie Arg His Tyr Asp Thr Ala Gly 

165 170 175 

val Thr Arg Leu Met Ser Gin Ser Leu Ala Gly Ala Met Leu Ser Gin 

180 185 190 

Ser His Gin Leu Leu Ala Glu Gly Gin Glu Ala Asn Trp Ser Gly Asp 

195 200 205 

Asp Glu Thr val Trp Gin Gly Met Leu Ala ser Glu val Tyr Thr Thr 

210 215 220 

Gin ser Thr Thr Asn Ala lie Gly Ala Leu Leu Thr Gin Thr Asp Ala 
225 230 235 240 

Lys Gly Asn lie Gin Arg Leu Ala Tyr Asp lie Ala Gly Gin Leu Lys 

245 * 250 255 

Gly Ser Trp Leu Thr val Lys Gly Gin Ser Glu Gin val lie val Lys 

260 265 270 

Ser Leu Ser Trp Ser Ala Ala Gly His Lys Leu Arg Glu Glu His Gly 

275 280 285 

Asn Gly val val Thr Glu Tyr Ser Tyr Glu Pro Glu Thr Gin Arg Leu 

290 295 300 

lie Gly lie Thr Thr Arg Arg Ala Glu Gly Ser Gin Ser Gly Ala Arg 
305 310 315 320 

val Leu Gin Asp Leu Arg Tyr Lys Tyr Asp Pro val Gly Asn val lie 

325 330 335 

Ser lie His Asn Asp Ala Glu Ala Thr Arg Phe Trp Arg Asn Gin Lys 

340 345 " 350 

val Glu Pro Glu Asn Arg Tyr Val Tyr Asp Ser Leu Tyr Gin Leu Met 

355 360 365 

Ser Ala Thr Gly Arg Glu Met Ala Asn lie Gly Gin Gin Ser Asn Gin 

370 ~ 375 380 

Leu Pro Ser Pro val lie Pro val Pro Thr Asp Asp Ser Thr Tyr Thr 
385 390 395 400 

Asn Tyr Leu Arg Thr Tyr Thr Tyr Asp Arg Gly Gly Asn Leu Val Gin 

405 410 415 

lie Arg His Ser Ser Pro Ala Thr Gin Asn Ser Tyr Thr Thr Asp lie 

420 425 430 

Thr val Ser ser Arg Ser Asn Arg Ala val Leu ser Thr Leu Thr Thr 

435 440 445 

Asp Pro Thr Arg Val Asp Ala Leu Phe Asp Ser Gly Gly His Gin Lys 

450 455 460 

Met Leu lie Pro Gly Gin Asn Leu Asp Trp Asn lie Arg Gly Glu Leu 
465 470 475 " 480 

Gin Arg Val Thr Pro val Ser Arg Glu Asn Ser Ser Asp Ser Glu Trp 

485 490 495 

Tyr Arg Tyr ser Ser Asp Gly Met Arg Leu Leu Lys val Ser Glu Gin 
500 505 510 
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Gin Thr Gly Asn Ser Thr Gin val Gin Arg Val Thr Tyr Leu Pro Gly 

515 520 ^ 525 

Leu Glu Leu Arg Thr Thr Gly val Ala Asp Lys Thr Thr Glu Asp Leu 

530 535 540 

Gin val lie Thr val Gly Glu Ala Gly Arg Ala Gin val Arg val Leu 
545 550 555 560 

His Trp Glu Ser Gly Lys Pro Thr Asp lie Asp Asn Asn Gin val Arg 

565 570 575 

Tyr ser Tyr Asp Asn Leu Leu Gly Ser Ser Gin Leu Glu Leu Asp Ser 

580 585 590 

Glu Gly Gin lie Leu Ser Gin Glu Glu Tyr Tyr Pro Tyr Gly Gly Thr 

595 600 605 

Ala lie Trp Ala Ala Arg Asn Gin Thr Glu Ala Ser Tyr Lys Phe lie 

610 615 620 

Arg Tyr ser Gly Lys Glu Arg Asp Ala Thr Gly Leu Tyr Tyr Tyr Gly 
625 630 " 635 640 

Tyr Arg Tyr Tyr Gin Pro Trp val Gly Arg Trp Leu Ser Ala Asp Pro 

645 650 655 

Ala Gly Thr val Asp Gly Leu Asn Leu Tyr Arg Met val Arg Asn Asn 

660 665 670 

Pro lie Thr Leu Thr Asp His Asp Gly Leu Ala Pro ser Pro Asn Arg 

675 680 685 

Asn Arg Asn Thr Phe Trp Phe Ala Ser Phe Leu Phe Arg Lys Pro Asp 

690 695 700 

Glu Gly Met Ser Ala Ser Met Arg Arg Gly Gin Lys lie Gly Arg Ala 
705 710 ~ 715 720 

lie Ala Gly Gly lie Ala lie Gly Gly Leu Ala Ala Thr lie Ala Ala 

725 ' 730 735 

Thr Ala Gly Ala Ala lie Pro val lie Leu Gly val Ala Ala val Gly 

740 745 750 

Ala Gly lie Gly Ala Leu Met Gly Tyr Asn val Gly ser Leu Leu Glu 

755 760 765 

Lys Gly Gly Ala Leu Leu Ala Arg Leu val Gin Gly Lys Ser Thr Leu 

770 775 780 

val Gin Ser Ala Ala Gly Ala Ala Ala Gly Ala Ser Ser Ala Ala Ala 
785 ' 790 - 795 800 

Tyr Gly Ala Arg Ala Gin Gly val Gly val Ala Ser Ala Ala Gly Ala 

805 810 815 

val Thr Gly Ala val Gly Ser Trp lie Asn Asn Ala Asp Arg Gly lie 

820 825 830 

Gly Gly Ala lie Gly Ala Gly Ser Ala val Gly Thr lie Asp Thr Met 

835 840 845 

Leu Gly Thr Ala Ser Thr Leu Thr His Glu val Gly Ala Ala Ala Gly 

850 855 860 

Gly Ala Ala Gly Gly Met lie Thr Gly Thr Gin Gly Ser Thr Arg Ala 
865 870 875 880 

Gly lie His Ala Gly lie Gly Thr Tyr Tyr Gly Ser Trp lie Gly Phe 

885 890 895 

Gly Leu Asp val Ala Ser Asn Pro Ala Gly His Leu Ala Asn Tyr Ala 

900 905 910 

val Gly Tyr Ala Ala Gly Leu Gly Ala Glu Met Ala val Asn Arg lie 

915 920 925 

Met Gly Gly Gly Phe Leu Ser Arg Leu Leu Gly Arg Val val Ser Pro 

930 * 935 940 

Tyr Ala Ala Gly Leu Ala Arg Gin Leu val His Phe Ser val Ala Arg 
945 950 ~ 955 960 

Pro val Phe Glu Pro lie Phe Ser val Leu Gly Gly Leu val Gly Gly 

965 970 975 

lie Gly Thr Gly Leu His Arg val Met Gly Arg Glu Ser Trp lie Ser 

980 985 990 

Arg Ala Leu Ser Ala Ala Gly Ser Gly lie Asp His val Ala Gly Met 

995 1000 1005 

lie Gly Asn Gin lie Arg Gly Arg val Leu Thr Thr Thr Gly lie Ala 
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1010 1015 1020 

Asn Ala lie Asp Tyr Gly Thr Ser Ala val Gly Ala Ala Arg Arg val 
1025 1030 1035 1040 

Phe Ser Leu 

<210> 10 
<211> 5 
<212> PRT 

<213> Photorhabdus luminescens, serratia entomophila 
<400> 10 

Arg Arg Arg Arg Glu 



<210> 11 

<211> 21 

<212> DNA 

<213> plasmid-TnlO 

<400> 11 

atgacaagat gtgtatccac c 

<210> 12 
<211> 1565 
<212> PRT 

<213> Photorhabdus luminescens 
<400> 12 

Met Leu Ser Thr Met Glu Lys Gin Leu Asn Glu Ser Gin Arg Asp Ala 

1 5 10 15 

Leu val Thr Gly Tyr Met Asn Phe val Ala Pro Thr Leu Lys Gly val 

20 25 30 

Ser Gly Gin Pro val Thr val Glu Asp Leu Tyr Glu Tyr Leu Leu lie 

35 40 45 

Asp Pro Glu val Ala Asp Glu val Glu Thr Ser Arg val Ala Gin Ala 

50 55 60 

lie Ala Ser lie Gin Gin Tyr Met Thr Arg Leu val Asn Gly Ser Glu 
65 70 75 80 

pro Gly Arg Gin Ala Met Glu Pro Ser Thr Ala Asn Glu Trp Arg Asp 

85 90 95 

Asn Asp Asn Gin Tyr Ala lie Trp Ala Ala Gly Ala Glu val Arg Asn 

100 105 110 

Tyr Ala Glu Asn Tyr lie Ser Pro lie Thr Arg Gin Glu Lys Ser His 

115 120 125 

Tyr Phe Ser Glu Leu Glu Thr Thr Leu Asn Gin Asn Arg Leu Asp Pro 

130 135 140 

Asp Arg val Gin Asp Ala val Leu Ala Tyr Leu Asn Glu Phe Glu Ala 
145 150 155 160 

val Ser Asn Leu Tyr val Leu Ser Gly Tyr lie Asn Gin Asp Lys Phe 

165 170 175 

Asp Gin Ala lie Tyr Tyr Phe lie Gly Arg Thr Thr Thr Lys Pro Tyr 

180 185 " 190 

Arg Tyr Tyr Trp Arg Gin Met Asp Leu Ser Lys Asn Arg Gin Asp Pro 

195 200 205 

Ala Gly Asn Pro val Thr Pro Asn cys Trp Asn Asp Trp Gin Glu lie 

210 215 220 

Thr Leu Pro Leu Ser Gly Asp Thr Val Leu Glu His Thr Val Arg Pro 
225 230 235 240 

val Phe Tyr Asn Asp Arg Leu Tyr val Ala Trp val Glu Arg Asp Pro 
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245 250 255 

Ala val Gin Lys Asp Ala Asp Gly Lys Asn lie Gly Lys Thr His Ala 

260 265 270 

Tyr Asn lie Lys Phe Gly Tyr Lys Arg Tyr Asp Asp Thr Trp Thr Ala 

275 280 285 

Pro Asn Thr Thr Thr Leu Met Thr Gin Gin Ala Gly Glu Ser Ser Glu 

290 295 300 

Thr Gin Arg Ser Ser Leu Leu lie Asp Glu Ser Ser Thr Thr Leu Arg 
305 ~ 310 315 320 

Gin val Asn Leu Leu Ala Thr Thr Asp Phe Ser lie Asp Pro Thr Glu 

325 330 335 

Glu Thr Asp Ser Asn Pro Tyr Gly Arg Leu Met Leu Gly Val Phe val 

340 345 350 

Arg Gin Phe Glu Gly Asp Gly Ala Asn Arg Lys Asn Lys Pro Val val 

355 360 365 

Tyr Gly Tyr Leu Tyr Cys Asp Ser Ala Phe Asn Arg His val Leu Arg 

370 * 375 380 

Pro Leu Ser Lys Asn Phe Leu Phe Ser Thr Tyr Arg Asp Glu Thr Asp 
385 390 395 - 400 

Gly Gin Asn ser Leu Gin Phe Ala val Tyr Asp Lys Lys Tyr Val lie 

405 410 415 

Thr Lys val val Thr Gly Ala Thr Glu Asp Pro Glu Asn Thr Gly Trp 

420 425 430 

val Ser Lys val Asp Asp Leu Lys Gin Gly Thr Thr Gly Ala Tyr val 

435 440 445 

Tyr lie Asp Gin Asp Gly Leu Thr Leu His lie Gin Thr Thr Thr Asn 

450 455 460 

Gly Asp Phe lie Asn Arg His Thr Phe Gly Tyr Asn Asp Leu val Tyr 
465 470 475 480 

Asp Ser Lys Ser Gly Tyr Gly Phe Thr Trp Ser Gly Asn Glu Gly Phe 

485 490 495 

Tyr Leu Asp Tyr His Asp Gly Asn Tyr Tyr Thr Phe His Asn Ala lie 

500 505 510 

lie Asn Tyr Tyr Pro Ser Gly Tyr Gly Gly Gly Ser Val Pro Asn Gly 

515 520 525 

Thr Trp Ala Leu Glu Gin Arg lie Asn Glu Gly Trp Ala lie Ala Pro 

530 535 540 

Leu Leu Asp Thr Leu His Thr val Thr val Lys Gly ser Tyr lie Ala 
545 550 555 560 

Trp Glu Gly Glu Thr Pro Thr Gly Tyr Asn Leu Tyr lie Pro Asp Gly 

565 570 575 

Thr val Leu Leu Asp Trp Phe Asp Lys lie Asn Phe Ala lie Gly Leu 

580 585 590 

Asn Lys Leu Glu Ser Val Phe Thr Ser Pro Asp Trp Pro Thr Leu Thr 

595 600 605 

Thr lie Lys Asn Phe Ser Lys lie Ala Asp Asn Arg Lys Phe Tyr Gin 

610 615 620 

Glu lie Asn Ala Glu Thr Ala Asp Gly Arg Asn Leu Phe Lys Arg Tyr 
625 630 635 640 

Ser Thr Gin Thr Phe Gly Leu Thr Ser Gly Ala Thr Tyr Ser Thr Thr 

645 650 655 

Tyr Thr Leu Ser Glu Ala Asp Phe Ser Thr Asp Pro Asp Lys Asn Tyr 

660 665 670 

Leu Gin Val Cys Leu Asn Val Val Trp Asp His Tyr Asp Arg Pro Ser 

675 * 680 685 

Gly Lys Lys Gly Ala Tyr Ser Trp val Ser Lys Trp Phe Asn Val Tyr 

690 695 700 

val Ala Leu Gin Asp Ser Lys Ala Pro Asp Ala lie Pro Arg Leu val 
705 710 715 720 

Ser Arg Tyr Asp Ser Lys Arg Gly Leu Val Gin Tyr Leu Asp Phe Trp 

725 ~ 730 735 

Thr Ser ser Leu Pro Ala Lys Thr Arg Leu Asn Thr Thr Phe val Arg 
740 745 750 
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Thr Leu lie Glu Lys Ala Asn Leu Gly Leu Asp Ser Leu Leu Asp Tyr 

755 760 765 

Thr Leu Gin Ala Asp Pro Ser Leu Glu Ala Asp Leu Val Thr Asp Gly 

770 775 780 

Lys Ser Glu Pro Met Asp Phe Asn Gly Ser Asn Gly Leu Tyr Phe Trp 
785 790 795 800 

Glu Leu Phe Phe His Leu Pro Phe Leu val Ala Thr Arg Phe Ala Asn 

805 810 815 

Glu Gin Gin Phe Ser Pro Ala Gin Lys Ser Leu His Tyr lie Phe Asp 

820 825 830 

Pro Ala Met Lys Asn Lys Pro His Asn Ala Pro Ala Tyr Trp Asn val 

835 840 845 

Arg Pro Leu Val Glu Gly Asn ser Asp Leu Ser Arg His Leu Asp Asp 

850 855 860 

Ser lie Asp Pro Asp Thr Gin Ala Tyr Ala His Pro val lie Tyr Gin 
865 870 875 880 

Lys Ala val Phe lie Ala Tyr val ser Asn Leu lie Ala Gin Gly Asp 

885 890 895 

Met Trp Tyr Arg Gin Leu Thr Arg Asp Gly Leu Thr Gin Ala Arg val 

900 905 910 

Tyr Tyr Asn Leu Ala Ala Glu Leu Leu Gly Pro Arg Pro Asp Val Ser 

915 920 925 

Leu Ser Ser lie Trp Thr Pro Gin Thr Leu Asp Thr Leu Ala Ala Gly 

930 935 940 

Gin Lys Ala Val Leu Arg Asp Phe Glu His Gin Leu Ala Asn Ser Asp 
945 950 955 960 

Thr Ala Leu Pro Ala Leu Pro Gly Arg Asn val Ser Tyr Leu Lys Leu 

965 970 975 

Ala Asp Asn Gly Tyr Phe Asn Glu Pro Leu Asn val Leu Met Leu Ser 

980 985 990 

His Trp Asp Thr Leu Asp Ala Arg Leu Tyr Asn Leu Arg His Asn Leu 

995 1000 1005 

Thr val Asp Gly Lys Pro Leu Ser Leu Pro Leu Tyr Ala Ala Pro val 

1010 1015 1020 

Asp Pro val Ala Leu Leu Ala Gin Arg Ala Gin Ser Gly Thr Leu Thr 
1025 1030 1035 1040 

Asn Gly val Ser Gly Ala Met Leu Thr val Pro Pro Tyr Arg Phe Ser 

1045 1050 1055 

Ala Met Leu Pro Arg Ala Tyr Ser Ala Val Gly Thr Leu Thr Ser Phe 

1060 1065 1070 

Gly Gin Asn Leu Leu Ser Leu Leu Glu Arg Ser Glu Arg Ala Cys Gin 

1075 1080 1085 

Glu Glu Leu Ala Gin Gin Gin Leu Leu Asp Met Ser Ser Tyr Ala lie 

1090 1095 1100 

Thr Leu Gin Gin Gin Ala Leu Asp Gly Leu Ala Ala Asp Arg Leu Ala 
1105 1110 1115 1120 

Leu Leu Ala Ser Gin Ala Thr Ala Gin Gin Arg His Asp His Tyr Tyr 

1125 1130 1135 

Thr Leu Tyr Gin Asn Asn lie Ser Ser Ala Glu Gin Leu val Met Asp 

1140 1145 1150 

Thr Gin Thr Ser Ala Gin Ser Leu lie Ser Ser Ser Thr Gly Val Gin 

1155 1160 1165 

Thr Ala Ser Gly Ala Leu Lys val lie Pro Asn lie Phe Gly Leu Ala 

1170 1175 1180 

Asp Gly Gly ser Arg Tyr Glu Gly Val Thr Glu Ala lie Ala lie Gly 
1185 1190 1195 1200 

Leu Met Ala Ala Gly Gin Ala Thr Ser val val Ala Glu Arg Leu Ala 

1205 1210 1215 

Thr Thr Glu Asn Tyr Arg Arg Arg Arg Glu Glu Trp Gin lie Gin Tyr 

1220 1225 1230 

Gin Gin Ala Gin Ser Glu val Asp Ala Leu Gin Lys Gin Leu Asp Ala 

1235 1240 1245 

Leu Ala val Arg Glu Lys Ala Ala Gin Thr Ser Leu Gin Gin Ala Lys 
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1250 1255 1260 

Ala Gin Gin val Gin lie Arg Thr Met Leu Thr Tyr Leu Thr Thr Arg 
1265 1270 1275 1280 

Phe Thr Gin Ala Thr Leu Tyr Gin Trp Leu Ser Gly Gin Leu Ser Ala 

1285 1290 1295 

Leu Tyr Tyr Gin Ala Tyr Asp Ala val val Ala Leu Cys Leu Ser Ala 

1300 1305 1310 

Gin Ala Cys Trp Gin Tyr Glu Leu Gly Asp Tyr Ala Thr Thr Phe lie 

1315 1320 1325 

Gin Thr Gly Thr Trp Asn Asp His Tyr Arg Gly Leu Gin val Gly Glu 

1330 1335 1340 

Thr Leu Gin Leu Asn Leu His Gin Met Glu Ala Ala Tyr Leu val Arg 
1345 1350 1355 1360 

His Glu Arg Arg Leu Asn val lie Arg Thr Val Ser Leu Lys ser Leu 

1365 1370 1375 

Leu Gly Asp Asp Gly Phe Gly Lys Leu Lys Thr Glu Gly Lys val Asp 

1380 1385 1390 

Phe Pro Leu Ser Glu Lys Leu Phe Asp Asn Asp Tyr Pro Gly His Tyr 

1395 1400 1405 

Leu Arg Gin lie Lys Thr val Ser Val Thr Leu Pro Thr Leu Val Gly 

1410 1415 1420 

Pro Tyr Gin Asn val Lys Ala Thr Leu Thr Gin Thr Ser Ser Ser lie 
1425 1430 1435 1440 

Leu Leu Ala Ala Asp lie Asn Gly val Lys Arg Leu Asn Asp Pro Thr 

1445 1450 1455 

Gly Lys Glu Gly Asp Ala Thr His lie val Thr Asn Leu Arg Ala Ser 

1460 1465 1470 

Gin Gin val Ala Leu Ser ser Gly lie Asn Asp Ala Gly Ser Phe Glu 

1475 1480 1485 

Leu Arg Leu Glu Asp Glu Arg Tyr Leu Ser Phe Glu Gly Thr Gly Ala 

1490 1495 1500 

val Ser Lys Trp Thr Leu Asn Phe Pro Arg Ser Val Asp Glu His lie 
1505 1510 1515 1520 

Asp Asp Lys Thr Leu Lys Ala Asp Glu Met Gin Ala Ala Leu Leu Ala 

1525 1530 1535 

Asn Met Asp Asp val Leu val Gin val His Tyr Thr Ala Cys Asp Gly 

1540 1545 1550 

Gly Ala Ser Phe Ala Asn Gin val Lys Lys Thr Leu ser 
1555 1560 1565 



<210> 13 
<211> 2504 
<212> PRT 

<213> Photorhabdus luminescens 
<400> 13 

Met Gin Asn Ser Leu Ser Ser Thr lie Asp Thr lie Cys Gin Lys Leu 

1 5 10 15 

Gin Leu Thr Cys Pro Ala Glu lie Ala Leu Tyr Pro Phe Asp Thr Phe 

20 25 30 

Arg Glu Lys Thr Arg Gly Met val Asn Trp Gly Glu Ala Lys Arg lie 

35 40 45 

Tyr Glu lie Ala Gin Ala Glu Gin Asp Arg Asn Leu Leu His Glu Lys 

50 55 60 

Arg lie Phe Ala Tyr Ala Asn Pro Leu Leu Lys Asn Ala val Arg Leu 
65 70 75 80 

Gly Thr Arg Gin Met Leu Gly Phe lie Gin Gly Tyr ser Asp Leu Phe 

85 90 95 

Gly Asn Arg Ala Asp Asn Tyr Ala Ala Pro Gly Ser Val Ala Ser Met 

100 105 110 

Phe Ser Pro Ala Ala Tyr Leu Thr Glu Leu Tyr Arg Glu Ala Lys Asn 
115 120 125 
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635 6 



640 



Lys lie val Glu Thr Leu Leu Trp lie Thr Gin Trp Leu Lys Thr Gin 

645 650 655 

Lys Trp Thr val Thr Asp Leu Phe Leu Met Thr Thr Ala Thr Tyr Ser 

660 665 670 

Thr Thr Leu Thr Pro Glu lie Ser Asn Leu Thr Ala Thr Leu Ser ser 

675 680 685 

Thr Leu His Gly Lys Glu Ser Leu lie Gly Glu Asp Leu Lys Arg Ala 

690 695 700 

Met Ala Pro Cys Phe Thr ser Ala Leu His Leu Thr Ser Gin Glu val 
705 710 715 720 

Ala Tyr Asp Leu Leu Leu Trp lie Asp Gin lie Gin Pro Ala Gin lie 

725 730 735 

Thr val Asp Gly Phe Trp Glu Glu val Gin Thr Thr Pro Thr Ser Leu 

740 745 750 

Lys val lie Thr Phe Ala Gin Val Leu Ala Gin Leu Ser Leu lie Tyr 

755 760 765 

Arg Arg lie Gly Leu Ser Glu Thr Glu Leu Ser Leu lie val Thr Gin 

770 775 780 

Ser Ser Leu Leu val Ala Gly Lys Ser lie Leu Asp His Gly Leu Leu 
785 790 795 800 

Thr Leu Met Ala Leu Glu Gly Phe His Thr Trp val Asn Gly Leu Gly 

805 810 815 

Gin His Ala Ser Leu lie Leu Ala Ala Leu Lys Asp Gly Ala Leu Thr 

820 825 830 

val Thr Asp Val Ala Gin Ala Met Asn Lys Glu Glu Ser Leu Leu Gin 

835 840 845 

Met Ala Ala Asn Gin val Glu Lys Asp Leu Thr Lys Leu Thr ser Trp 

850 855 860 

Thr Gin lie Asp Ala lie Leu Gin Trp Leu Gin Met Ser Ser Ala Leu 
865 870 875 880 

Ala val Ser Pro Leu Asp Leu Ala Gly Met Met Ala Leu Lys Tyr Gly 

885 890 895 

lie Asp His Asn Tyr Ala' Ala Trp Gin Ala Ala Ala Ala Ala Leu Met 

900 905 910 

Ala Asp His Ala Asn Gin Ala Gin Lys Lys Leu Asp Glu Thr Phe Ser 

915 920 925 

Lys Ala Leu Cys Asn Tyr Tyr lie Asn Ala val val Asp Ser Ala Ala 

930 935 940 

Gly Val Arg Asp Arg Asn Gly Leu Tyr Thr Tyr Leu Leu lie Asp Asn 
945 " 950 955 960 

Gin val Ser Ala Asp val lie Thr Ser Arg lie Ala Glu Ala lie Ala 

965 970 975 

Gly lie Gin Leu Tyr val Asn Arg Ala Leu Asn Arg Asp Glu Gly Gin 

980 985 990 

Leu Ala Ser Asp val Ser Thr Arg Gin Phe Phe Thr Asp Trp Glu Arg 

995 1000 1005 

Tyr Asn Lys Arg Tyr Ser Thr Trp Ala Gly val Ser Glu Leu val Tyr 

1010 " 1015 1020 

Tyr Pro Glu Asn Tyr val Asp Pro Thr Gin Arg lie Gly Gin Thr Lys 
1025 1030 1035 104< 

Met Met Asp Ala Leu Leu Gin Ser lie Asn Gin Ser Gin Leu Asn Ala 

1045 1050 1055 

Asp Thr val Glu Asp Ala Phe Lys Thr Tyr Leu Thr ser Phe Glu Gin 

1060 1065 1070 

val Ala Asn Leu Lys val lie Ser Ala Tyr His Asp Asn val Asn val 

1075 1080 1085 

Asp Gin Gly Leu Thr Tyr Phe He Gly lie Asp Gin Ala Ala Pro Gly 

1090 1095 ' 1100 

Thr Tyr Tyr Trp Arg Ser Val Asp His Ser Lys Cys Glu Asn Gly Lys 
1105 1110 1115 112i 

Phe Ala Ala Asn Ala Trp Gly Glu Trp Asn Lys lie Thr Cys Ala Val 



1125 



1130 



1135 
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Asn Pro Trp Lys Asn lie lie Arg Pro Val Val Tyr Met Ser Arg Leu 

1140 1145 1150 

Tyr Leu Leu Trp Leu Glu Gin Gin Ser Lys Lys Ser Asp Asp Gly Lys 

1155 1160 1165 

Thr Thr lie Tyr Gin Tyr Asn Leu Lys Leu Ala His lie Arg Tyr Asp 

1170 1175 1180 

Gly Ser Trp Asn Thr Pro Phe Thr Phe Asp val Thr Glu Lys Val Lys 
1185 1190 1195 1200 

Asn Tyr Thr Ser Ser Thr Asp Ala Ala Glu Ser Leu Gly Leu Tyr Cys 

1205 1210 1215 

Thr Gly Tyr Gin Gly Glu Asp Thr Leu Leu val Met Phe Tyr Ser Met 

1220 1225 1230 

Gin Ser Ser Tyr Ser Ser Tyr Thr Asp Asn Asn Ala Pro Val Thr Gly 

1235 1240 1245 

Leu Tyr lie Phe Ala Asp Met Ser ser Asp Asn Met Thr Asn Ala Gin 

1250 1255 1260 

Ala Thr Asn Tyr Trp Asn Asn Ser Tyr Pro Gin Phe Asp Thr val Met 
1265 1270 1275 1280 

Ala Asp Pro Asp Ser Asp Asn Lys Lys val lie Thr Arg Arg val Asn 

1285 * 1290 1295 

Asn Arg Tyr Ala Glu Asp Tyr Glu lie Pro Ser Ser val Thr Ser Asn 

1300 1305 1310 

Ser Asn Tyr Ser Trp Gly Asp His Ser Leu Thr Met Leu Tyr Gly Gly 

1315 1320 1325 

Ser Val Pro Asn lie Thr Phe Glu Ser Ala Ala Glu Asp Leu , Arg Leu 

1330 1335 1340 

Ser Thr Asn Met Ala Leu Ser lie lie His Asn Gly Tyr Ala Gly Thr 
1345 r 1350 1355 1360 

Arg Arg lie Gin Cys Asn Leu Met Lys Gin Tyr Ala Ser Leu Gly Asp 

1365 1370 1375 

Lys Phe lie lie Tyr Asp Ser Ser Phe Asp Asp Ala Asn Arg Phe Asn 

1380 1385 1390 

Leu val Pro Leu Phe Lys Phe Gly Lys Asp Glu Asn Ser Asp Asp Ser 

1395 1400 1405 

lie Cys lie Tyr Asn Glu Asn Pro Ser ser Glu Asp Lys Lys Trp Tyr 

1410 ' 1415 1420 

Phe Ser Ser Lys Asp Asp Asn Lys Thr Ala Asp Tyr Asn Gly Gly Thr 
1425 1430 1435 1440 

Gin Cys lie Asp Ala Gly Thr Ser Asn Lys Asp Phe Tyr Tyr Asn Leu 

1445 1450 1455 

Gin Glu lie Glu val lie ser val Thr Gly Gly Tyr Trp ser Ser Tyr 

1460 1465 1470 

Lys lie Ser Asn Pro lie Asn lie Asn Thr Gly lie Asp Ser Ala Lys 

1475 1480 1485 

Val Lys val Thr val Lys Ala Gly Gly Asp Asp Gin lie Phe Thr Ala 

1490 1495 1500 

Asp Asn Ser Thr Tyr Val Pro Gin Gin Pro Ala Pro Ser Phe Glu Glu 
1505 1510 1515 1520 

Met lie Tyr Gin Phe Asn Asn Leu Thr lie Asp Cys Lys Asn Leu Asn 

1525 1530 1535 

Phe lie Asp Asn Gin Ala His lie Glu lie Asp Phe Thr Ala Thr Ala 

1540 1545 1550 

Gin Asp Gly Arg Phe Leu Gly Ala Glu Thr Phe lie lie Pro Val Thr 

1555 1560 1565 

Lys Lys val Leu Gly Thr Glu Asn Val lie Ala Leu Tyr ser Glu Asn 

1570 1575 1580 

Asn Gly val Gin Tyr Met Gin lie Gly Ala Tyr Arg Thr Arg Leu Asn 
1585 1590 1595 " 1600 

Thr Leu Phe Ala Gin Gin Leu Val Ser Arg Ala Asn Arg Gly lie Asp 

1605 1610 1615 

Ala Val Leu Ser Met Glu Thr Gin Asn lie Gin Glu Pro Gin Leu Gly 

1620 1625 1630 

Ala Gly Thr Tyr Val Gin Leu Val Leu Asp Lys Tyr Asp Glu Ser lie 
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1635 1640 1645 

His Gly Thr Asn Lys Ser Phe Ala lie Glu Tyr val Asp lie Phe Lys 

1650 1655 1660 

Glu Asn Asp Ser Phe val lie Tyr Gin Gly Glu Leu Ser Glu Thr Ser 
1665 1670 1675 1680 

Gin Thr val val Lys val Phe Leu Ser Tyr Phe lie Glu Ala Thr Gly 

1685 1690 1695 

Asn Lys Asn His Leu Trp val Arg Ala Lys Tyr Gin Lys Glu Thr Thr 

1700 1705 1710 

Asp Lys lie Leu Phe Asp Arg Thr Asp Glu Lys Asp Pro His Gly Trp 

1715 1720 * 1725 

Phe Leu Ser Asp Asp His Lys Thr Phe Ser Gly Leu Ser Ser Ala Gin 

1730 1735 1740 

Ala Leu Lys Asn Asp Ser Glu Pro Met Asp Phe Ser Gly Ala Asn Ala 
1745 1750 1755 1760 

Leu Tyr Phe Trp Glu Leu Phe Tyr Tyr Thr Pro Met Met Met Ala His 

1765 1770 1775 

Arg Leu Leu Gin Glu Gin Asn Phe Asp Ala Ala Asn His Trp Phe Arg 

1780 1785 1790 

Tyr val Trp Ser Pro Ser Gly Tyr lie val Asp Gly Lys lie Ala lie 

1795 1800 1805 

Tyr His Trp Asn val Arg Pro Leu Glu Glu Asp Thr ser Trp Asn Ala 

1810 1815 1820 

Gin Gin Leu Asp ser Thr Asp Pro Asp Ala val Ala Gin Asp Asp Pro 
1825 1830 1835 ~ 1840 

Met His Tyr Lys val Ala Thr Phe Met Ala Thr Leu Asp Leu Leu Met 

1845 1850 1855 

Ala Arg Gly Asp Ala Ala Tyr Arg Gin Leu Glu Arg Asp Thr Leu Ala 

1860 1865 ' 1870 

Glu Ala Lys Met Trp Tyr Thr Gin Ala Leu Asn Leu Leu Gly Asp Glu 

1875 1880 1885 

pro Gin val Met Leu Ser Thr Thr Trp Ala Asn Pro Thr Leu Gly Asn 

1890 1895 1900 

Ala Ala Ser Lys Thr Thr Gin Gin val Arg Gin Gin val Leu Thr Gin 
1905 1910 1915 1920 

Leu Arg Leu Asn Ser Arg Val Lys Thr Pro Leu Leu Gly Thr Ala Asn 

1925 ' 1930 1935 

Ser Leu Thr Ala Leu Phe Leu Pro Gin Glu Asn ser Lys Leu Lys Gly 

1940 1945 1950 

Tyr Trp Arg Thr Leu Ala Gin Arg Met Phe Asn Leu Arg His Asn Leu 

1955 1960 1965 

Ser lie Asp Gly Gin Pro Leu Ser Leu Pro Leu Tyr Ala Lys Pro Ala 

1970 1975 1980 

Asp Pro Lys Ala Leu Leu Ser Ala Ala val Ser Ala Ser Gin Gly Gly 
1985 1990 1995 2000 

Ala Asp Leu Pro Lys Ala Pro Leu Thr lie His Arg Phe Pro Gin Met 

2005 2010 ~ 2015 

Leu Glu Gly Ala Arg Gly Leu val Asn Gin Leu lie Gin Phe Gly Ser 

2020 2025 2030 

Ser Leu Leu Gly Tyr Ser Glu Arg Gin Asp Ala Glu Ala Met Ser Gin 

2035 2040 2045 

Leu Leu Gin Thr Gin Ala Ser Glu Leu lie Leu Thr ser lie Arg Met 

2050 2055 2060 

Gin Asp Asn Gin Leu Ala Glu Leu Asp ser Glu Lys Thr Ala Leu Gin 
2065 2070 2075 2080 

val Ser Leu Ala Gly val Gin Gin Arg Phe Asp Ser Tyr Ser Gin Leu 

2085 2090 2095 

Tyr Glu Glu Asn lie Asn Ala Gly Glu Gin Arg Ala Leu Ala Leu Arg 

2100 2105 2110 

Ser Glu ser Ala lie Glu Ser Gin Gly Ala Gin lie Ser Arg Met Ala 

2115 2120 2125 

Gly Ala Gly val Asp Met Ala Pro Asn lie Phe Gly Leu Ala Asp Gly 
2130 2135 2140 
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Gly Met His Tyr Gly Ala lie Ala Tyr Ala lie Ala Asp Gly lie Glu 
2145 2150 2155 2160 

Leu ser Ala Ser Ala Lys Met Val Asp Ala Glu Lys val Ala Gin Ser 

2165 2170 2175 

Glu lie Tyr Arg Arg Arg Arg Gin Glu Trp Lys lie Gin Arg Asp Asn 

2180 2185 2190 

Ala Gin Ala Glu lie Asn Gin Leu Asn Ala Gin Leu Glu Ser Leu Ser 

2195 2200 2205 

lie Arg Arg Glu Ala Ala Glu Met Gin Lys Glu Tyr Leu Lys Thr Gin 

2210 2215 2220 

Gin Ala Gin Ala Gin Ala Gin Leu Thr Phe Leu Arg Ser Lys Phe Ser 
2225 2230 2235 2240 

Asn Gin Ala Leu Tyr Ser Trp Leu Arg Gly Arg Leu Ser Gly lie Tyr 

2245 2250 2255 

Phe Gin Phe Tyr Asp Leu Ala Val Ser Arg Cys Leu Met Ala Glu Gin 

2260 2265 2270 

Ser Tyr Gin Trp Glu Ala Asn Asp Asn Ser lie Ser Phe val Lys Pro 

2275 2280 2285 

Gly Ala Trp Gin Gly Thr Tyr Ala Gly Leu Leu Cys Gly Glu Ala Leu 

2290 ' 2295 2300 

lie Gin Asn Leu Ala Gin Met Glu Glu Ala Tyr Leu Lys Trp Glu Ser 
2305 2310 2315 2320 

Arg Ala Leu Glu Val Glu Arg Thr val Ser Leu Ala val Val Tyr Asp 

2325 2330 2335 

Ser Leu Glu Gly Asn Asp Arg Phe Asn Leu Ala Glu Gin lie Pro Ala 

2340 2345 2350 

Leu Leu Asp Lys Gly Glu Gly Thr Ala Gly Thr Lys Glu Asn Gly Leu 

2355 2360 2365 

Ser Leu Ala Asn Ala lie Leu Ser Ala Ser val Lys Leu Ser Asp Leu 

2370 2375 2380 

Lys Leu Gly Thr Asp Tyr Pro Asp Ser lie val Gly Ser Asn Lys Val 
2385 2390 2395 2400 

Arg Arg lie Lys Gin lie Ser val Ser Leu Pro Ala Leu val Gly Pro 

2405 2410 2415 

Tyr Gin Asp val Gin Ala Met Leu Ser Tyr Gly Gly Ser Thr Gin Leu 

2420 2425 2430 

Pro Lys Gly Cys Ser Ala Leu Ala val ser His Gly Thr Asn Asp Ser 

2435 2440 2445 

Gly Gin Phe Gin Leu Asp Phe Asn Asp Gly Lys Tyr Leu Pro Phe Glu 

2450 2455 2460 

Gly lie Ala Leu Asp Asp Gin Gly Thr Leu Asn Leu Gin Phe Pro Asn 
2465 2470 2475 2480 

Ala Thr Asp Lys Gin Lys Ala lie Leu Gin Thr Met Ser Asp lie lie 

2485 2490 2495 

Leu His lie Arg Tyr Thr lie Arg 
2500 
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